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Car Operating Costs 
Keep on Tuna ling! 


OWNERS REPORT 18 TO 24 MILES 


PER GALLON OF GAS IN 1936 PLYMOUTH... 


ALSO NEW ECONOMIES IN UPKEEP 





NGINEERING GENIUS has attained sen- 
E sational gas economy in the Plymouth 
car by super-high compression (6.7 to 1). 
No premium fuel is required and owners 
report 18 to 24 miles a gallon. To get this 
very high compression without spark- 
knock, engineers developed calibrated 
ignition...the spark is kept advanced by 
vacuum and automatically retarded dur- 
ing acceleration or heavy pulling. 

The cooling problem they solved by full- 
length water jackets and directional circu- 
lation at high velocity to all parts of the 
cylinder block. 

Plymouth’s safe 100% hydraulic brakes 
save brake adjustments. The Safety-Steel 
body cuts out the usual repair costs. 

Ask your Chrysler, Dodge or De Soto 
dealer to let you drive the 1936 Plymouth. 
Price is only $510 (and up, list at fac- 
tory, Detroit. Special equipment extra). , 
PLYMOUTH DIVISION OF CHRYSLER CORP. 


Insist upon 100% 
hydraulic brakes. 
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Special heat-resisting exhaust valve seat inserts 
they save money on valve-grinding costs. 


Plymouth’s 6-cylinder engine. 


.. with patented ‘‘ Floating Power’ ’engine mount- 


ings that eliminate vibration (both unpleasant and a cause of repair expense). 


GOLD TYPE JACKETS 
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(Above) Full-length 
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JACKETS COOL ENTIRE : 


CYLINDER BORES 


water jackets and di- 
rectional cooling help 
make possible sensa- 


tional economy. 


(Right) Calibrated ig- 
nition that eliminates 
“ping’’ and gets all the 
power from every drop 
of gasoline consumed. 


Ask for the New 


Official Chrysler Motors 
Commercial Credit Company 
o” TIME PAYMENT 
fo PLAN 
You can figure it out for yourself. 
1 Start with your unpaid balance. 
2 *Then add insurance cost. 
3 Then multiply by 6%—for a 12 
months’ plan. One-half of one per 
cent per month for periods more or 
less than 12 months. 
*In some states a small legal documentary 


fee is required. 


NO OTHER CHARGES 


COMPRESSION 
STROKE 


THE INTAKE 
STROKE 
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Now you can have EVERY ONE of O. Henry’s famous short stories 
—to read, to re-read, to keep and to cherish—in one handsome vol- 
ume. No one else can tell a story quite the way O. Henry can. No 
other author can take people such as you meet every day and make 
you see the hidden heroes and heroines in them as he does. Only O. 
Henry can make a story ‘‘turn-out” so differently than you expected. 
Every one is a gripping, breathless adventure, strange, unbelievable 
—until O. Henry solves the mystery so logically that you say, “Yes, 
that is real life!’ No wonder he is the overwhelming favorite 
among America’s own writers. Millions have read and thrilled to 
his stories. 


This remarkable book—the COMPLETE O. HENRY, with all his 
273 stories, his poems and essays, and biographical sketches about 
the author, in one luxurious volume of 1400 pages—has sold regu- 
larly for $5.00. It is superbly printed and has a rich deep blue cloth 
binding, handsomely stamped in gold. Now we are reducing this 
$5.00 price to only $1.00—saving you 80%—as a sample of the 
astonishing values obtainable only through the Dollar Book Club. 
Let us send you this choice book bargain to read free—at our own 
risk and expense. Then you be the judge of whether to return it or 
to send only $1.00. 


DOLLAR BOOK CLUB 
MEMBERSHIP is FREE 


--. and it brings you 
AMAZING BARGAINS LIKE THIS 


The plan of the Club is simply this: Each month an outstanding 
book is selected. It is fully described in a Free monthly magazine 
called ‘“‘The Bulletin,’’ which is sent to members of the club. If they 
choose they may accept this outstanding $2.50 to $5.00 value for 
only $1.00. Or they may, if they wish, select some other book of 
similar value from the monthly Club Bulletin. But members are in 
no way obligated to buy at any time. They take advantage of Club 
Bargains only if and when they want to. 

Dollar Book Club Books are selected from the best modern books— 
the best fiction, biography, travel, etc., by the best authors. In past 
nonths the Club has offered books by Sinclair Lewis, Edna Ferber, 
\W. Somerset Maugham, William McFee, H. G. Wells, Ellen Glas- 
‘ow, Hugh Walpole, and many other great writers. The Dollar Book 
Club books are always in the “original format” which sold for 2%4 
to 5 times as much. 

70,000 discriminating readers have enthusiastically accepted free 
nembership in this money-saving Club. This huge membership of 
nen and women enables the Club to offer book values unequalled by 
ny other method of book buying. And the membership which brings 
vou these bargains is FREE. 


THESE 
FAMOUS 


STORIES 
and 243 Morel 


The Skylight Room 

Lost on Dress Parade 

A Blackjack Bargainer 
The Ransom of Red Chief 
The Green Door 

The Cop and the Anthem 
A Lickpenny Lover 
Tamales 

The Caliph and the Cad 
The Enchanted Kiss 

A Harlem Tragedy 

The Fool Killer 

A Sacrifice Hit 

Past One at Rooney’s 

A Philistine in Bohemia 
Cherchez la Femme 
Handbook of Hymen 

The Brief Debut of Tildy 
Transients in Arcadia 


From the Cabby’s Seat 
The Girl and the Graft 
The Memento 
Between Rounds 
Cupid a la Carte 
Roads of yy A 
The Gift of the Magi 
A Service of Love 
he Lady 
Higher Up 


$ 
PROVE for Yourself that 
poLLaR BOOK CLUB VALUES are never equa Ned 


COMPLETE 


ENRY:, ON 


1400 PAGES ¢ 273 COMPLETE STORIES 


READ I(T FREE! 



















TAKE THEM ONLY IF 
AND WHEN YOU 


WANT 
THEM 


MAIL COUPON for 
O. HENRY Complete 


JUST MAIL THE COUPON=—SEND NO MONEY 


\lay we prove to you that Dollar Book Club values are really amazing? Let us send you for 
ree examination the great $5.00 value O. HENRY COMPLETE. When you see this splendid 
ook and think of owning it for only $1.00 you will realize the value of free membership in 
his popular Club. This is a demonstration at our risk and expense. If you are not delighted 
ith the book and surprised at this sensational bargain you may return the book and owe 
thing. Don’t miss this opportunity to get a FREE MEMBERSHIP in this money-saving 


lub. Mail the coupon now. 


DOUBLEDAY ONE DOLLAR BOOK CLUB, Dept. 3ps, Garden City, New York 


. 
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MARCH, 1936 Please mention PopuLAR SCIENCE MONTHLY when answering advertisements in this magazine. 





DOUBLEDAY ONE DOLLAR BOOK CLUB, 
Dept. 3 PS, Garden City, New York. 
Please enroll me Free as a DOLLAR BOOK CLUB MEM- 
ER and send me the free monthly club magazine called 
THE BULLETIN describing the $1.00 BARGAIN BOOK for 
the following month and several other alternate bargains. 
The purchase of books is entirely voluntary on my part. I 
do not have to accept a book every month, or a minimum 
number a year—and i pay nothing except $1.00 for each book 
actually received, plus ten cents for postage. On receipt of 
this enrollment coupon, please send me O. HENRY COM- 
PLETE—which I will examine and read FREE for three days. 
If I do not like it I will return it to you, in which case I 
may, if I wish, select another book from THE BULLETIN. 
If I keep O. HENRY COMPLETE or another book, I will 
send you $1.10 in full payment for the $2.50 to $5.00 volume. 
I am not obligated as a Club Member in any way except to 
pay for the books which I decide to purchase. I am to be 
free to discontinue membership at any time I wish. 
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WER in the 1936 Oldsmobile Six and Eight is 
smoother at every speed ... performance more 
responsive in traffic, on the hills and on the open 
road. Electro-hardened aluminum pistons... lighter 
by 50%... and many other engineering advances 
contribute to Oldsmobile’s velvety, spirited and 
economical performance. A few are pictured on 
this page. For a complete study of Oldsmobile’s 
outstanding performance advantages, write to Olds 
Motor Works, Lansing, Mich., and ask for Free Cata- 
log and 1936 Oldsmobile Engineering Information. 


Oil under pressure is carried to the piston pins through rifle-drilled 
passages in the ——— Special spurt holes in the rods spray 
oil on the cylinder walls before pistons reach top of stroke. 


Oldsmobile’s crankshafts are accurately counterweighted and balanced 
both statically and dynamically. A vibration damper neutralizes tor- 
sional vibration. These features add to Oldsmobile’s operating smooth- 
ness and insure maximum main bearing durability. 


Tri-cushion Engine Suspension, 
in which the engine rides on 
large, live rubber mountings, 
absorbs vibration and engine 
movement—assures quiet opera- 
tion in all speed ranges, contrib- 
utes greatly to Oldsmobile’s 
smoothness of performance, 


New-type down-draft carburetion 
provides easier starting, quicker accel- 
eration, greater power, more economy, 
Automatic choke control, 
built integrally with the 
carburetor, insures posi- 
tive operation and simpli- 
fies cold weather starting. 


The exact automatic spark advance 
for greatest gasoline economy is pro- 
vided by Oldsmobile’s new Vacuum 
Spark Control and Fuel Saver. Ac- 
tual road tests prove that the Vac- 
uum Fuel Saver provides a marked 
increase in miles per gallon. This 
new engineering —— also 
eliminates “spark knoc 





Send For The COMPAR-O-GRAPH 


a handy device for checking and comparing features offered in 1936 
motor cars... it’s free for the asking. oe fill in this coupon 
and address it to Olds Motor Works, Dept. S, Lansing, Michigan. 
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BEE he 
Z 


ILDSMOBILE ‘OOO} 


And lt ED ive, List at Lansing 


» tar thint hae ‘Sa ything a 



























POPULAR SCIENCE MONTHLY 


FOR MARCH, 1936 








MODELS 
Glass Making Shown in Model 
Modern Mail-Plane Model 
Rigging the Great Republic 
Model 


Silent Railway 


26 
6 


“I 


~ 
uw 


NEW PROCESSES AND 


INVENTIONS 
Tiny Cells Whirled Apart . 
Mask Guards against Lead Dust 
Home Soil-Heating Kit . 
Odd Device Has Memory 
Automatic Bowling Alley 
Device Measures Glove Size . 
Compass in Binocular 
Foot Pedal Aids Typist 
Novel Pipe Wrench Can’t Slip . 
Illuminated Drink Stirrer . 
Novel Signs Shine in Dark 
Pipe Bowl Split for Dumping . 
New Portable Stroboscope . 
Tool Trues Abrasive Wheels . 
Telescope Sees in Dark . 
New-Type Diving Mask 
Corn Knife Picks Up Stalks 
Oilstone Has Novel Guide 
Kit Matches Printing Colors 
Noiseproof Telephone Booth . 
New Glass Brick . 
Street Lamp Ends Glare 
“Soapless Soap” Is New Cleanser 
Bait Bends to Form Lures 


Electric “Match” Lights Pipes 


PHOTOGRAPHY 


Giant Aerial Mapping Camera 


Glowworm Pictured by Own Light 


18 


20 @ Casting Plaster Ornaments . 


@ Crime Camera Matches Bullets . 





New Movie Device Films Dancers 
Photographs Birth of Pheasant 
How to Make Curved Masks . 


Small Homemade Spotlight 


UNUSUAL FACTS 
AND IDEAS 

Tubes End Loudspeaker Echo 
Flat Mirrors Give Depth Effect . 
Make Synthetic Earthquakes . 
Odd View of Submarine Cable 
Chemical to Counteract War Gas 
U. S. Has Lots of Helium Left 
Find Big Insect . 
Harnessing Icy Polar Gales . 
Poisons Neutralize Each Other . 
Test Aluminum as Ship Material 
New Drug Cures Sleepers . 
Scooter Has Two Front Ends . 
Echoes Gauged by Whirling Light 
Pipes in Wall Heat House . 
Spray “Snow” on Indoor Ski Jump 
Huge Lights to Explore Upper Air 
Mirror Magnifies Blemishes 
Magnet Produces Coldest Cold 
Giant Hothouse Covers Hillside 
Makes Phonograph Throw Voice 
Cold-Storage Lockers Rented 
Giant Cards Show Bridge Play 


Simple Scientific Stunts . 


CRAFTWORK 
Unique Nautical Table Lamp . 
Desk Clock in Modern Style . 
Simple Marionette Stages . 


Inlaid Walnut Bracelet . 


24 
24 
42 
62 
71 


19 
19 
19 
20 
21 
21 
24 
25 
25 
25 
26 
39 
39 
40 


40 
41 
41 
42 
43 
43 
44 
54 


61 
63 
64 
84 


° IDEAS FOR THE 


HANDY MAN 


| Cutting Out Thin Sheet Metal . 


} 
Building a Power Hack Saw . 


Bending Jig for Vise . 
Lion Block Puzzle 
Insect 
Miniature Hand Magnifier . 
Adjustable Air Vent 
Walnut Telephone Stand . 
Bird-House Building . 


Comical Novelties for Favors 


Ring-and-Disk Puzzle 


Homeworkshop Guild News . 
Collet Holds Small Turnings . 
Home-Workshop Blueprints 


Adjustable Tool Turns Radii . 
Boot Covers for Skis . 
Old Bill Says— . 


Divisions for Fitted Cases . 


Gluing Split Paddles . 
Case for Small Files . 


Tool Handles from Gas Bulbs 


Improving a Compound Rest . 
Novelty Sport Buttons . 
Handy Rack for Turning Tools 
Making V-Belts 

Heated Screw Avoids Splitting 
Two Lathe Hints 

Balls Help in Boring Jigs . 
Lettering Guide Lines 


Soldering Paste in Tubes 





Simply Made Hygrometer 


. 118 @ Tools from Razor Holders; 


Holder for Microscope . 


Electric Eye from Copper Disk . 


Constructing Soap-Box Racers . 


Clamp Holds Small Round Parts . 


Pump Valves from Inner Tubes . 


Grinder Mounted Under Bench . 





~ 112 
. 113 

















In This Issue—Hundreds of Fascinating Articles Tell the 


Latest News of Laboratory Discoveries, Scientific 


Triumphs, and Amazing New Inventions 
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SHE’S A PARTNER IN A 
GREAT AMERICAN BUSINESS 


SHE is one of 850,000 owners of Bell System 
securities. They are typical Americans—some 
young, some middle age, some old. They live 
in every part of the nation. 

One may be a housewife in Pennsylvania. 
Another a physician in Oregon—a clerk in 
Illinois—an engineer in Texas—a merchant in 
Massachusetts—a miner in Nevada—a ste- 
nographer in Missouri—a teacher in Califor- 
nia—or a telephone employee in Michigan. 

For the most part, Bell System stockholders 
are men and women who have put aside small 
sums for saving. More than half of them have 
held their shares for five years or longer. More 


. 


than 650,000 of these 850,000 security holders 
own stock in the American Telephone and 
Telegraph Company—the parent company of 
the Bell System. More than 225,000 own five 
shares or less. Over fifty per cent are women. 
No one owns as much as one per cent of the 
stock of A. T. & T. In a very real sense, the 
Bell System is a democracy in business— 
owned by the people it serves. 

Over 270,000 men and women work for the 

Bell System. One person out of every 150 in this 


country owns A. T. & T. securities or stock and 
bonds of associated companies in the Bell System. 


BELL TELEPHONE SYSTEM 


Please mention PopuLaR SCIENCE MONTHLY when answering advertisements in this magazine. 
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HOW 


TO MAKE AND KEEP 
CARS BEAUTIFUL 


first: use sIMONIZ KLEEN: 
ER. It's wondertul! Cleans vA 
finish quickly, safely, — y- 
Removes all dirty-loo — 
film and discolorations: M o 
dull cars sparkle like new- 


Second: APPLY 
It is 
Makes c 
Protects 


SIMONIZ. 
y insurance.“ 
= stay new-looking 
the finish from ll 
] 
baicamcmy makes it last, am 
©eps the colors from fading 


‘beaut 





Millions Simoniz! It will pay you 
to do likewise. Insist on world- 
famous Simoniz and Simoniz 
Kleener for your car. They don’t 
costmuch. Yetthey’rethe greatest 
productsever developed for mak- 
ing and keeping cars beautiful! 
Nothing else takes their place! 
& 


MOTORISTS WISE 
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MAKES GALVANIZED IRON 
TAKE PAINT EASILY 


ANYONE who has done much _ house 
painting knows how difficult it is to make 
paint stick to galvanized iron surfaces 
such as down spouts and eaves troughs. 
With a new chemical primer now on the 
market, however, the problem is simpli- 
fied. Sold as a liquid, it is either painted 
or sprayed on the cleaned galvanized sur- 
face. When dry, the primed metal, after 
cleaning, is ready for painting. The prim- 
er will not wash off, chip, or corrode. 


FLOOR SANDER HOUSES 
POWER-TOOL UNIT 


BECAUSE it can be used for sawing, drill- 
ing, grinding, buffing, and polishing as well 
as sanding, the latest in portable electric 
floor sanders is an ideal 
unit for the amateur handy 
man. Although primarily 
designed for floor surfac- 
ing, its many other uses 
make it an _ all-around 
home-workshop tool. When 
the hinged cover, which 
conceals the power unit 
when the machine is used 
for floor sanding, is raised, 
the .other attach- 
ments or the flex- 
ible shaft can be 
attached easily to 
the drive shaft. 

















This versatile floor sander can be placed on a 
bench, as above, and used for many power jobs 


HANDY AIDS) 


ror Home 
Mechanics 





NEW PAINT SIMPLIFIES 
SPANISH-COMB WORK 


WITH a set of steel combs and a plastic 
paint now on the market, even the inex- 
perienced amateur can obtain hundreds of 
decorative wall-finish effects. The paint is 
easy to apply and requires no shellacking 








or other preparation. It is simply applied | 


to the wall, decorated with the texture of 
comb desired, and allowed to dry. The 
possible designs cover a wide range, from 
attractive swirls, circles, and crisscrosses 
to any of various combinations like that 
shown above. 





LOW-COST COPPER ROOF 





| 
DEsIGNED for use on small homes, a | 


new thin, lightweight copper roofing brings 
a long-wearing copper roof within the 
means of the average home owner. Weigh- 
ing a little more than half as much as old- 
style copper roofing, this new material 


costs no more than many other high-grade | 


roofings. Its lighter weight also makes it 
easier to work, while its narrower width 
lends itself to small-home architecture. 





POPULAR SCIENCE MONTHLY 

























‘a | 
Questions 





FROM HOME OWNERS 
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Q.—iIs THERE any quick way of removing 
old putty from window frames?—R. F. S., 
Worcester, Mass. 

A.—putTty is usually cut out cold, special 
“hacking” knives being sold for the purpose. 
Another method, however, which is said by 
many painters to be a time saver, consists of 
heating an iron rod, such as a poker, and ap- 
plying it to the putty to soften it. 


SPONGE IS SECRET OF STIPPLING 


Q.—HAVE tried using a sponge for stipple 
painting without much success. Does the 
sponge require any special preparation ?—W. 
W., Harrisburg, Pa. 

A.—IN ORDER to get an even stipple pattern, 
the sponge must be cut to provide a flat sur- 
face. This can be done most effectively by 
soaking the sponge in hot water and then trim- 
ming it while wet with a large pair of sharp 
scissors. When ready to start stippling, soften 
the sponge in water and wring it until mod- 
erately dry. 


MIXING WALL-PAPER PASTE 


F. R. P., NEw york, N. y. Although a thick 
paste should be used when applying heavy 
wall paper, lightweight, cheaper papers require 
a thinner mixture. The condition of the wall 
surface also should be taken into account 
when mixing the paste. A porous or rough wall 
requires a thick paste, smooth walls require a 
thin paste. 


WHITE SPOTS ON BRICK WALLS 


Q.—1 HAVE painted the brick foundation 
walls in my cellar aluminum color, but am 
having difficulties keeping the surface free of 
a chalky, white substance which seems to ooze 
from the bricks along the mortar lines. Is 
there any cure for this?—I. S., Minneapolis, 
Minn. 

A.—THE spots undoubtedly are a white ef- 
florescence caused by soluble salts in the mor- 
tar. If the wall is inclined to be damp, treat 
it with a commercial waterproofer. If the wall 
is dry, it is possible that the efflorescence can 
be checked by cleaning the wall thoroughly, 
allowing it to dry, and applying another coat 
of paint, preferably a high-grade, outside spar 
varnish. 


CLEANING PEBBLED STUCCO 


P. F. T., DALLAS, TEx. Stucco that has a 
rough or pebbled finish and is badly soiled 
sometimes can be cleaned by washing with a 
muriatic acid solution. Add one part of the 
acid to eight parts of water, apply it with a 
coarse broom or brush, and rinse thoroughly 
with cold water. Finally, to remove every 
trace of acid, apply a solution of one part am- 
monia in eight parts of water. 


MATCHING JOINTS IN LINOLEUM 


H. K. D., cu1caco, 111. To make a perfect 
joint between two pieces of linoleum when 
covering a floor, lap one piece over the other 
and cut through both with a sharp steel knife. 
If the linoleum has a definite design, make sure 
that the design is unbroken by the lap before 
cutting. 


NAILS HELP PLASTER TO STICK 


T. E., SCHENECTADY, N. ¥. When a large 
patch is to be made in a plaster wall, drive com- 
mon nails into the exposed wood or lath, sink- 
ing their heads below the surface of the wall. 
They will help to hold the plaster in place. 





THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery oj 
_MATHEMATICS 


Prepare now to advance yourself to an important /- by Mathematics 
Training. Mathematics is the foundation of ail mechanical and scientific work, 
and of all business or industry based on science. Without this essential knowledge 
even the most capable man is left behind while others forge ahead to better jobs, 
bigger contracts, more money. You need mathematics to solve technical problems 
and to improve, speed up and check on your work and the work of others. 

Now you can learn mathematics by an easy, inexpensive and time-saving 
method. A very simple and extremely interesting course in book form has been 
prepared for you by an expert who has devoted a lifetime to teaching practical 
men the fundamentals of this important subject. 


MATHEMATICS FOR SELF-STUDY 







































































By J. E. Thompson, B.S., A.M., 
Dept. of Mathematics, Pratt Institute A Complete Course 
rate ; : ea d Reference Library 
These books start right from the beginning with in 5 Volumes 
a review of arithmetic that gives you all special 
short-cuts and trick methods that save countless Arithmetic 
hours of your time. Then they go right into Algebra 
higher mathematics and show you how simple it Geometry 
is when an expert explains it for you. In no Trigonometry 
time 5 Pe pe will os For ease the Calculus 
i oe : . ‘ils exibdeet. 
most difficult questions on this subject 1598 Pages 
An Expert’s Illustrated 
Simplified Methods - a 


. Van Nostrand Co., Inc. 
250 Fourth Ave., New York | 
Send me MATHEMATICS FOR SELF-STUDY in 

5 volumes. Within 10 days I will either return the 
books or send you $2.95 as first payment and $2.00 per 
month for 3 months-—total $8.95 (5% discount for cash). | 


(P.S. 3 


Mr. Thompson, the author 
of these books, has had 
many years’ experience in 
mathematical training. He 
presents each practical 
method and problem in the 
clearest, simplest way. He 
gets right down to the Name 
kind of information that 





you need in your daily Address _............. | 
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A TI ce cocccsnisieuncuniitadnitilncéstniiinisocdincensiaanoaiaial 
Send No Money !°" l 
Mail This Cou for OT OPOMCE accccccecsccreccccrocccccccsccceccoocsccsccsascccossceccccorsccccesosccoesescoss j 
FREE EXAMINATION | MII ssictssncsccsceasassernsanevictescsinianubinnrnpantnasinpeiasesesienaniipeaaen | 


FOR FREE CATALOG of best books of practical instruction 
and technical information check here 0 
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Every Needed Fact, Figure, Formula— 
Every Shortcut.and Special Method 


in the 


WHOLE FIELD OF MATHEMATICS 


For the first time you can have this wealth of practical mathematical information, cov- 
ering every trade and business, condensed into one handy book for quick reference. 
This volume puts right at your finger tips instant facts and formulas for making every 
kind of mathematical calculation. From hundreds of different sources, this priceless 
information has been gathered together, boiled down into brief, simple language, and 
applied to actual problems. Every man in business, every man in the mathematical 
trades, every man who ever uses a tool or has to make calculations or estimates in 
office, shop, or home, will find here a treasury of money-making, money-saving 


4 THE HANDBOOK OF 
APPLIED MATHEMATICS 


No previous knowledge of mathematics is needed. No study is required. The 
specific information you want is easy to find, by looking it up in the index. The 
book takes up every trade and gives you practical methods, easily-worked form- 
ulas for solving every problem. Thousands of specific examples show you just how 
to make your calculations. If your work involves mathematics in any way this com- 
plete reference handbook is an indispensable part of your equipment. It is an amazing time 
saver for any one concerned with engineering, architecture, electricity, mechanics, con- 
struction, automobiles, machinery, printing, or any other industrial work; or with ac- 
counting, auditing, manufacturing, costs, taxes, or any other business mathematics. No 





practical man, no house owner who makes an occasional repair, no one who has a home 
NEW work-shop can afford to be without the valuable information quickly found in this book. 
o 
ENLARGED | See How Thoroughly Fi xamine It FREE 
Revised throughout, great- 
ly extended in scope, with a It Covers the Needs . 
wealth of NEW MATERIAL S d N M M l C 
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Easy hecope 
SNAPSHOTS AT NIGHT 






G-E Mazpa 
PHOTO/lash 


unr 150 
Try it Tonight! 


HERE’S ALL YOU NEED: 
. »acamera that can be set for “time” 
. - Supersensitive film 
. » afew G-E MAZDA Photoflash lamps. 


Then you can take vivid, natural 
snapshots of your family, pets and 
friends at night! 


Place the camera on a table and aim it 
at the subjects. Focus, if necessary, and 
set the camera for “time.” Insert a G-E 
MAZDA Photo/flash bulb in lamp A, or 
handy flashlight battery reflector. When 
ready to take the picture, open the camera 
shutter, flash thelamp and close the shutter. 























A $100 winner in G-E 
Night Picture Contest 
Four G-E MAZDA Photoflood 
lamps in reflectors, with a fifth 
behind the bed, were used to get 
this picture.. 1/200 second at F/2.9. 
However, a very satisfactory picture 
could be taken with only one G-E 
MAZDA Photoflash lamp as shown. 


These lamps get the picture before 
subjects wink an eye. Each lamp gets 
one picture. Costs only 15 cents list. 
FAST LENS CAMERA OWNERS can get 
such pictures with G-E MAZDA Photoflood 


lamps. They are good for dozens of pictures 
and sell for 25 cents list. 


Box cameras and slow lens folding cameras 
require short time exposures with these lamps. 


Your druggist or camera dealer can supply 
you. Try a few snapshots tonight. General 
Electric Co., Nela Park. Cleveland, Ohio. 
Look for the mark when you buy photo lamps 
and you will be sure of dependable light for 
picture taking. 

Ask your dealer 
about the current 
$2500 prize contest 
for night pictures @ 









GENERAL (%) ELECTRIC 
MAZDA PHOTO LAMPS 
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KIT 4S—Materials for Great Republic 


HE largest and in many respects the most 

remarkable clipper ship ever built in the 
United States was the Great Republic. For 
those who wish to build a model of her, we 
are offering a construction kit that contains 
all the necessary raw materials and full-size 
blueprints. The hull is 3114 in. long; the over- 
all size of the finished model is 42 in. long and 
234 in. high. Not only is it the largest clipper 
ship model we have ever presented, but by 
far the most complete in every detail. The 
model, if carefully made, is worth more than 
$100, but the price of. the construction kit is 
only $8.40 (50.cents extra west of the Missis- 
sippi River and in Canada). 

For convenience, our ship model kits have 
been divided into three classes. The standard 
models, of which the Great Republic is an ex- 
ample, are the most advanced. The simplified 
models are of the same general construction, 
but very much smaller and easier to make. The 
hulls are supplied semifinished. Still simpler 
are our Model-of-the-Month Club kits, which 
require few tools beyond a pocketknife, a 
razor-blade knife, a pair of pliers, and a fret 
saw. 

The complete list of our kits is as follows: 


STANDARD SHIP MODEL KITS 


Whaling ship Wanderer, 20'14-in.....$7.40* 
Spanish galleon, 24-in..............cccese 6.95* 
Battleship U.S.S. Texas, 3-ft........... 7.45* 


Elizabethan galleon Revenge, 25-in. 7.25* 
Farragut’s flagship Hartford, steam-and- 
sail sloop-of-war, 33%%-in. hull........ 8.45* 
Privateer Swallow, 1214-in. hull.... 4.95+ 
Clipper Sovereign of the Seas, 20%4-in. 
RTE: AAI CRE SE RAID 4.95+ 


<O FOOD 


Y. Trading schooner, 17'-in. hull...... 4.90t 
2S. U. S. Destroyer Preston, 31%4-in. 
| BERS ea ere 5.95* 





KIT 2M—Ocean freighter, 14 in. long 
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3S. Constitution (“Old Ironsides’’), 21-in. 
hu a 6.50* 


CORP eee ee eeeeereeeeeeees esas eeeeeseeseeeee® 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in........... 1.00 
H. Cruiser U.S.S. Indianapolis, 12-in. 1.50 
J. Clipper ship Sea Witch, 13-in......... 1.50 


Nourmahal 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in..... 1.00 
N. Four U.S. destroyers, each 614-in. .75 
O. Liner S. S. St. Louis, 11-in............. 1.00 
R. U.S. cruiser Tuscaloosa, i134-in... 1.00 
U. Hispaniola, the ship in “Treasure Is- 
PUIG cerinkcinccctactumsaidbdoncsosstbenion F 
Z. H.M.S. Bounty, 11 -it.........cccs0e 1.50 
1M. Show boat, i!luminated, 14-in..... 1.50 
2M. Ocean freighter, 14-in...........c0 1.50 


3M. Yacht Nourmahal, 8 Ve-itiecccoveress 1.00 


KIT No. 8 
has materials 
for whittling 
six Scotties 


MISCELLANEOUS 


No. 4. Solid mahogany book trough 22% 
in. long, 9% in. wide, and 24% in. high over all. 
Ready to assemble, with finishes................ 5.30* 

No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 33% in. high. 
Ready to assemble and stain included........ 5.75* 

No. 7. Whittling kit with*two shaped “ee 
for making sea captain 5% in. high........ 1.50 


_No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 2% in., sawed to shape 1.00 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an 
asterisk (*) and 25 cents to all prices marked with a 
dagger (+). Otherwise all prices are postpaid anywhere 
in the United States or Canada. The kits marked with 
an asterisk or dagger will be sent C.0.D. in the United 
States upon request, but the purchaser will have to 
pay 28 cents additional. 





Popular Science Monthly, 
353 Fourth Avenue, New York, N. Y. 








SE COE NG TE saisasscecsicccesssscctencsscemnnls for 
which I inclose §............ (or send C. O. D. 1) 
Name 

Address 

I ciasnccccaiiniiaeiicsdtlencateers EI Onn 


(Print name very clearly.) 


Remit by money order, check, or registered 
mail. No _ selling for less than $4.00 can 
be sent C. This offer is made only in 
the United Soot and Canada. 











Office Workers: 
: RETR ON *100 A MONTH INCOME 





AN INCOME is paid to you monthly for 
the rest of your life—whether you live fifteen 
years after you retire, or forty! 


AN INCOME i is paid to your wife month- 


ly for life; in case of your death before re- 
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tirement age.* 


GUARANTEED by a company in business 


ance Company of Hartford, Conn. 


OU DON’T have to be rich to get 

your own income in 15 or 20 years. 
All you need to do is follow the simple 
plan offered by Phoenix Mutual and you 
can get a guaranteed income every single 
month for the rest of your life. 


How the Plan Works 


Suppose you decide that you want to be 
paid $100 a month for life beginning at 
age 60. Here is what you can get: 

1. A check for $100 when you reach 60 
and a check for $100 every month there- 
after as long as you live. 

This important 
benefit is available 
alone; but if you are 
insurable, your Plan 
can also include: 

2. A life income 


What you get after yout retire = 3 


AN INCOME can also be paid to your 


wife in case she survives you. 


What you get before you retire oe 
AN INCOME is paid to you ‘monthly in 

” case you are silly Seas fot A ORe fae 

; or more.* ~- Fis 

“These benefits are optional and are limited to ‘iaccohé persons. 


- FOR DETAILS send for the booklet offered 
since 185t, the Phoenix Mutual LifeInsur- © below,which explains all about Retirement 
Income Plans for men aod women. 








PHOENIX 
MUTUAL 


LIFE INSURANCE COMPANY 
Home Office: Hartford, Conn. 
Established in 1851 








“LOOK, HONEY, WE CAN HAVE money paid to 
us for life whether we work or not. It’s like 
dreams coming true. Let’s write them today 
and find out all about the different Plans.” 


for your wife if you die before retire- 
ment age. 

3. Amonthly disability income for your- 
self if, before age 55, total disability stops 
your earning power for 6 months or more. 

How much does it cost? We can tell 
you to the penny when we know how old 
you are, when you want to retire, and how 
much income you want. (You can retire 
at 55, 60, or 65 with an income of $10 a 
month, $50, $100, or even $300 or more.) 

Write your date of birth in the coupon 
and mail it today. You will be mailed, 
without cost or obligation, a copy of the 
illustrated booklet 
shown below. It tells 
all about the Phoe- 
nix Mutual Plan. 
Send the coupon 
now for your copy. 












Proentx Mutvar 
Lire Insurance Co. 
964 Elm St., Hartford, Conn. 
Send me by mail, without obligation, 
your new book describing Tue Puoentx 
Mutuat Retirement Income PLAN, 









Name. 





Date of Birth 


Business 
Adidress. 


Home 
Address 
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No Naval Ratio Worties 
Busy Model Maker 


For the last two years, I have been a con- 
stant reader of your magazine and consider it 
to be excellent. I have followed the Model-of- 
the-Month page and now have to my credit 
models of the Nor- 
mandie and U. S. S. 
Saratoga. I have writ- 
ten to you for two 
reasons. One is that 
you have Mr. Gommi 
prepare simplified 
plans of the new Cu- 
narder Queen Mary 
for publication about 
the time the ship 
makes her maiden voy- 
age. The other reason 
is to request that you 
have Mr. Gommi (he'll be a hard-worked 
man before I'm through) give us plans of rep- 
resentative ships from various navies which 
show the trend in naval construction. I would 
nominate the following: Dunkerque, French 
battleship; Deutschland, German battleship; 
Minneapolis, U. S. battleship; Nagato, Jap- 
anese battleship; and Courageous, British air- 
craft carrier—N.M., Winnepeg, Canada. 


He’d Restore the Oil 
Drained From Nation’s Cars 


How about turning our crankcase drainings 
into useful automobile fuel instead of casting 
them into refuse barrels? Some garages, I 
know, use this waste oil for various purposes 
such as a lubricant for springs or as a fuel, 
when sprayed on pieces of old tires and 
burned in a heater. Computed on a basis of 
25,000,000 pleasure cars in the United States, 
not to mention the trucks, tractors, busses, 
airplanes, launches, and motor cycles, I’ve es- 
timated the annual drainage from automobile 
crankcases to be about 375,000,000 gallons of 
waste oil. Why not crack this flood of oil into 
the short-chained hydrocarbons and then 
polymerize these so that the oil may be sold 
and used again? Incidentally, a large amount 
of raw gasoline could be reclaimed directly 
from the oil simply by distillation, especially 
if a big percentage of the drivers in the coun- 
try choke their cars as I do in Vermont’s win- 
ter temperature —H.L.C., Springfield, Vt. 


Boy’s Room Makes This Dad 
Cheer for More 


I HAVE been reading your magazine since 
1922 so you can judge how highly I regard it. 
I have made many worth-while projects from 
plans and diagrams 
appearing in it, but 
nothing has appealed 
to me as much as the 
“Boy’s Room” in the 
December number. It’s 
great! May I suggest 
that you furnish work- \ at 
ing blueprints for this 
project ? I know many a DS 
dads like myself will © Va 
want them. Also, (a's 
would it be possible 
to induce Hi Sibley to 
design a sea chest and a combination desk and 
work bench to harmonize with the swell set of 
furniture already described ?—L. de B., Mill- 
brae, Calif. 


BATH TUB 
LEAGUE OF 
NATIONS 
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Aye or No, Legislators 
Insist on Saying It 


Reapinc the article, “Meet the Champion 
Inventors,” in the January issue recalled to 
my mind the fate of Edison’s first patented 
invention. It was an automatic vote re- 
corder. When a vote was called for in any 
legislative body, the device, if used, would 
record the result of the balloting almost in- 
stantly because each legislator would be pro- 
vided with buttons at his desk by which he 
could indicate his desired action and the indi- 
vidual and summarized ballots would be 
shown on a tabulating board mounted in a 
suitable position in the legislative hall. Edi- 
son, at the time a very young man, demon- 
strated his device to our Congressional bodies 
but they would have none of it. No, the Rep- 
resentatives, for instance, would rather sit 
around while the clerk droned out 435 names. 
And think of the time that would be saved at 
national political conventions by this device! 
—T.S.P., Washington, D. C. 


They’d Float Through the Air 
With the Greatest of Ease 


I ALWAYS open the magazine, when first re- 
ceived, to Our Readers Say to learn what the 
readers are doing or thinking about. In the 
January number, G.R.B., of Flin Flon, Can- 
ada, presents an inter- 
esting problem involv- 
ing the use of mag- 
netic force to propel 
a rocket. In this field 
of physics, I have had 
a theory in mind for 
some time. I would 
like to know if the 
readers think it is feas- 
ible. It is this. One can 
pick up a pin with a 
small magnet and with 
larger ~ magnets can 
lift heavy objects. If the magnet, for example, 
is powerful enough to lift the pin from the 
floor, thus counteracting the pull of the earth, 
the pin under the magnet’s influence is weight- 
less. If the lowering of the magnet could be 
regulated so that it could be stopped the in- 
stant its pull on the pin equaled that of the 
earth, then the pin would float midway be- 
tween the floor and the magnet. There can be 
created, in other words, a zone where, for each 
specific mass, the pull of the magnet and the 
earth are the same. In such a zone, the object 
would be without weight. This principle, I be- 
lieve, could be made practical in factories 
whére large quantities of heavy objects made 
of ferrous metals are moved about.—W.H.B., 
Iowa Falls, Iowa. 


He’s Afraid Magazine 
Is Going to the Dogs—and Cats 


For about twelve years, I have been a 
reader of your magazine. It is certainly a fine 
publication, but I wouldn’t be an inventor if 
I said it was perfect. When I buy PopuLar 
ScIENCE MontTHLy I expect to read some- 
thing about all the sciences, so why neglect 
the purely mental sciences such as psychology ? 
If articles on such subjects were written by ex- 
perts, I am sure they would prove more pop- 
ular than the articles on dogs and cats that I 


ITS EASY WITH 
LEVITATION ! 





have read in your magazine—J.E.B., Quebec 
City, Canada. 


Why the Foremost 
Are Sometimes Last 


SOME TIME ago I read with interest your 
answer to a question asking if the manner in 
which animals rise, on fore or hind legs first, 
is a characteristic com- 
mon to each species 
(P.S.M., Oct. 35, p. 
55). Recently I read 
a more detailed expla- 
nation of this family 
trait, offered by an 
English writer of sci- 
entific subjects. In 
tracing this hereditary 
peculiarity, the author 
points out that the an- 
cestors of the horse 
lived in grassy coun- 
try, somewhat like our early western prairies. 
Since these ancestors of the horse were no 
larger than rabbits, they had to raise their 
heads to look out over the grasses. As the 
grasses developed into taller forms, the horse 
evolved into a bigger species. Instinctively, it 
seems, horses always raised their heads above 
the grasses at any alarm and so that came to 
be the safe way for them to rise. The ances- 
tors of cattle, the writer explains, in contrast, 
lived in an entirely different environment. 
These forebears, members of the deer family, 
lived in forests or on wooded land. When 
alarmed, these animals learned to keep their 
heads down—watching the enemy from under- 
neath the tree branches. So it became a natural 
trait for their descendents to rise on their 
hind legs first—S.Y., Covington, Ky. 


Where Counting to One Hundred 
Is Good Advice 


Wuat is the compensation for spending 
your leisure moments over a period of eight or 
nine months making a decorative ship model 
when the first friend, to whom you pridefully 
exhibit your masterpiece, glances at it for a 
moment and then nonchalantly inquires, 
“Have you tried it in the water yet?”— 
C.M.S., Philadelphia, Pa. 


Sees Boon to Humanity 
In Dental Anesthetic 


Hats off to Dr. Leroy Hartman, of Colum- 
bia University! When I read, in your last is- 
sue, of his achievement in robbing the den- 
tist’s drill of its terrors, I thought: “Here is a 
scientist who is really 
a benefactor of hu- 
manity.” Instead of 
fiddling around with 
atoms or measuring 
the distance to some 
insignificant star, he 
has done something 
that will bring com- 
fort to thousands of 
people every day. His 
bust ought to be 
placed in every den- 
tist’s waiting room, 
along with the year-old copies of monthly 
magazines. I can’t say as much for another 
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discovery you reported recently—the gadget 
to silence the barber’s shears. I may be very 
thick-skinned, but I was never annoyed by 
the clicking of shears in a barber shop. While 
science is working on the tonsorial parlors, 
why not do something to silence the barbers? 
—J.A.B., Flushing, N. Y. 


From Fossil to Factory 
On This Reading Menu 


WHILE you have a splendid magazine, it, 
like all things, can be improved. Firstly, let 
Mr. Walling give us more articles on bacteri- 
ology; secondly, more adventures into the 
medical world with Dr. Frederic Damrau are 
in order; thirdly, ar- 
ticles on geology and 
paleontology would be 
welcome; fourthly, to 
the fine chemistry ar- 
ticles add some on 
quantitative analysis; 
lastly, I would like to 
see an article about 
the daily work that 
goes on in some large 
chemical research lab- 
oratory. I have, I be- 
lieve, a pretty com- 
plete home laboratory which includes a library 
of scientific books. One large shelf is reserved 
for copies of PopuLar ScleNcE MONTHLY.— 
M.R.S., Winnepeg, Canada. 


A Three-In-One Vote 
For the Cast Resins 


You gave us a very fine article on the 
working of cast resins. The question was 
asked if the readers desired future articles on 
this subject. I, for one—and this includes my 
two sons—ask that there be more articles 
about resins. This new type of craftsmanship 
has much to draw interest anc will be fol- 
lowed more extensively as knowledge of it 
spreads. We like the work and suggestions set 
forth in the articles and want additional ones. 
How about an article on the new phases of 
carving these plastics and the instruments to 
be used ?—H.B.S., Newport, Ky. 


Looks to P.S.M. so He Can Look 
Through His Telescope 


ALTHOUGH I have taken your magazine 
only a year, I am greatly pleased with it. 
Many times it has proved to be an excellent 
source of reference. A few months ago, in Our 
Readers Say, a reader asked for an article on 
the making of mirrors for telescopes. I, too, 
would like to see some articles on the con- 
struction of astronomical instruments such as 
cameras and spectroscopes. I am building an 
eight-inch telescope and would appreciate an 
article telling how to make a suitable equa- 
torial mounting and also a simple clock drive. 
—R.K.D., Dalton, Mass. 


A Tug with Nothing Amiss 
From Keel to Truck 


Have been buying your magazine for nearly 
five years and think it’s “tops” just as it is, so 
I hope that some of the changes suggested by 
the “advisory council of would-be editors” 
found in Our Readers 
Say are not taken too 
seriously. It is my de- 
sire that, in the near 
future, Captain Mc- 
Cann be prevailed upon 
to give us a model of 
a seagoing tug with 
all the details from a 
dirty boiler room to a 
cuspidor in the wheel- 
house; also a power 
plant for the model, as 
was done with the 
Preston. Captain McCann can give us an au- 
thentic tug model, if anyone can.—R. La HL, 
Owosso, Mich. 
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Amateur Chemist Says 
Let’s Invade the Organic Field— 


OF LATE, I’ve noticed that your articles on 
chemistry have been very childish. These ar- 
ticles, and in saying this I speak on behalf of 
a thousand or so amateur chemists, have a 
high educational value and excellent illustra- 
tions but they lack the advancement to make 
them interesting to the intermediate amateur 
chemist who has passed the age of baking soda 
and vinegar just to hear the pop. Why not 
publish something a little more advanced as 
suggested by J.O.S., Jr., of Middle Village, 
N. Y., in the December number? Here ave 
my suggestions and they are offered on behalf 
of the many members of the Organic Chemist 
Correspondence Club: (1) the author, Ray- 
mond B. Wailes, is excellent; (2) get away 
from common everyday things. Suppose a new 
dye or antiseptic were discovered and pre- 
pared. P.S.M. could give up-to-the-minute 
laboratory experiments to illustrate its uses. 
(3) give organic chemistry a trial, including 
analysis, preparing commercial organic com- 
pounds, toxicology, and laboratory construc- 
tion —F.E.C., Newport, Vt. 


She’s Right at Home 
With Blueprints 


Miss M.S.L., of Monrovia, Calif., stated in 
her letter that women have little mechanical 
ability. I don’t agree with her. I’ve studied 
blueprints for years and have had little trou- 
ble constructing things 
from such plans. Also, 
I have built, among 
other items, a motor 
of my own design. 
Maybe I’m _ blessed 
with more mechanical 
ability than most wo- 
men but I believe if 
Miss M.S.L. would 
study mechanical de- 
vices long and hard 
enough, she would 
discover that she, too, 
had more than a little mechanical ability — 
(Miss) M.W., Arkadelphia, Ark. 


How Can Reader Make 
These Wax-Plaster Molds? 


I HOPE some one will write an article in 
your magazine about the method of making 
wax patterns which can be embedded in soft 
plaster of Paris. When the plaster has har- 
dened, the wax pattern is melted and re- 
moved. The resulting form or mold can then 
be filled with a molten metal and in this man- 
ner artistic and useful castings are made.— 
R.P., Nogales, Ariz. 


Wants His Stopped Watch 
To Tell Time 


WILL you please submit the following ques- 
tion to the readers of the magazine? It is 
generally known that the points of the com- 
pass can be determined from a watch if the 
watch is laid flat on your hand with the hour 
hand pointing toward the sun, that is, so that 
the shadow of the hour hand lies directly be- 
neath it. Then, halfway between the minute 
hand and twelve on the dial is south. What I 
would like to know is, if your watch has 
stopped and you know the compass directions, 
can the procedure be reversed so that you can 
set your watch to the true time?—R.H.L., 
Denver, Colo. 


Mechanical Smeller Needed 
For Those With Faulty Noses 


Ir Is surprising to me that no practical, in- 
expensive device, comparable to glasses for 
those with poor eyesight, has been developed 
for persons with a deficient sense of smell. 
That this field has been neglected was brought 
to my mind recently when I read that a sales- 











girl employed by a perfume-retailing firm had 
disclosed that she had lost her ability to dis- 
tinguish various perfume odors. Maybe this 
thought may start some clever reader on the 
road to an invention that should be worth a 
fortune.—J.N., Jr., Java Village, N. Y. 


Inverts December’s Cover 
And Sees Strange Monster 


Your cover, I see, has evolved into a puzzle 
picture. I noticed that the cover of the De- 
cember number, when 
inverted, bears a re- 
markable resemblance 
to some _ prehistoric 
monster or imaginary 
robot-bird. I do not 
know if your artist 
produced this fear- 
some creature by acci- 
dent or intention but 
now that it is here, it 
seems to me, we must 
make the best of the 
situation. It’s a tough- 
looking bird so I guess we had better make 
some friendly signs or gestures. Friend or 
enemy, it certainly should have a name. The 
most appropriate name, I think, would be 
some sort of an upside down cognomen. I sug- 
gest “Ularsciencepop’”-—of the machine age.— 
D.E.P., Chicago, Ill. 





Does a Little Globe Trotting 


On One-Tube Set 


WELL, I finally built the one-tube set de- 
scribed in the June, 1934, issue. And was I 
surprised! The first night I had it working I 
picked up DJC, Berlin, Germany, and since 
then I have logged over 150 foreign and do- 
mestic amateur stations. Among these are such 
stations as GSC, London, England, HJ1ABB, 
Barranquilla, Colombia, YU2RC, Caracas, 
Venezuela, W8XAL, Cincinnati, Ohio, and 
W2XAD, Schenectady, New York. I want to 
express my thanks to P.S.M. and let you know 
that I think the magazine is a good one.— 
R.C., Nutley, N. J. 


Transpacific Air Mail 
Looks Good to New Zealander 


As a reader of long standing, I look forward 
each month to seeing the Home Workshop 
section. I have a go at some of your sugges- 
tions but we, in New Zealand, can’t get ma- 
terials and workshop appliances as easily as 
you can in America. When available, they are 
usually expensive. I have been wondering if 
you could give us an article on how to make a 
small lacquer-spraying outfit, suitable for fin- 
ishing household ornaments and furniture. 
It will be a wonderful help to us in this part 
of the world when the Pan-American Airways 
have their new service in effect. No longer will 
we need to wait two and a half months for a 
return mail from your country+—D.G.L., 
Hamilton, New Zealand. 


Four-Pigment Palette Recalls 
Artist Who Used No White 


I notep the letter of F.O.F., of Newark, 
N.J., relative to the 
fact that Dr. Herbert 
E. Ives uses only three 
color pigments in his 
art work. Anders Zorn, 
as many know, used 
no white on his pal- 
ette for in the tech- 
nique of his art he 
left the high lights of 
his canvas blank. I 
know, for I am lucky 
enough to have one of 
his paintings. Zorn, it 
seems, relied upon his base filler to supply the 
“fourth color” (or contrast) to his work.— 
V.S.W., Minneapolis, Minn. 
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MASTER DE LUXE SEDAN 






Gs fun b rave money - 


when you can get all these good things at lowest cost 


@ NEW PERFECTED HYDRAULIC BRAKES 

@ IMPROVED GLIDING KNEE-ACTION RIDE* 
@ SHOCKPROOF STEERING* 

@ GENUINE FISHER NO DRAFT VENTILATION 
@ SOLID STEEL one-piece TURRET TOP BODIES 


@ HIGH-COMPRESSION VALVE-IN-HEAD ENGINE 


* Available in Master De Luxe models 


only. Knee-Action, $20 additional. 


6 ys NEW GREATLY REDUCED G.M.A.C. TIME PAYMENT PLAN 
0 


The lowest financing cost in G. M. A. C, history. Compare 
Chevrolet's low delivered prices. 


Pcwevaoret | Once, it was necessary to pay a lot of money 


to get a fine motor car. Once, but not any more! 
Think of all the fine car features you can get in this new 
1936 Chevrolet at Chevrolet’s low prices: The superior 
safety of New Perfected Hydraulic Brakes and Solid Steel 
one-piece Turret Top! The unmatched smoothness of the 
Knee-Action Gliding Ride*! The smarter styling and more 
healthful comfort of a Turret Top Body with Fisher No 
Draft Ventilation! The higher performance-efficiency of 
a High-Compression Valve-in-Head Engine! And the un- 
equaled driving and parking ease of Shockproof Steering *! 
Have the fun of saving money while getting all these good 
things at lowest cost—Buy a new 1936 Chevrolet! 
CHEVROLET MOTOR COMPANY, DETROIT, MICHIGAN 


CHEVROLET 


GENERAL MOTORS VALU! 





12 Please mention PoputaR SctENCE MONTHLY when answering advertisements in this magazine. 
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your mind a hundred years into the 
; imagine yourself in the year 2036. A cen- 
as passed since the 200-inch telescope mirror 
the California Institute of Technology came 
nnealing oven, since the China Clipper spanned 
c on its first flight to the Orient. You look 
ound. In ten decades, what has science accomplished? 
Strange, shallow lakes, filled with chemicals and covered 
with glass, are turning sunlight into electric power. Under- 
ground pipes, radiating from coal centers like the threads 
of a vast steel cobweb, carry gaseous fuel to smokeless 
cities. Automobiles scoot along highways leaving no trail 
of carbon monoxide fumes. Midget radios, worn like 
watches in vest pockets, bring in programs and transmit 
messages. And television flashes world-wide news in 
natural colors. 

Such may be the world of the year 2036, if research 
can solve but a few of the many problems that are now 
listed as the unfinished business of science. 

So amazing has been the progress of the last century— 


S STILL WAIT FOR SOLUTION 
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with its radio, its moving pictures, its auto- 
mobile, its airplane, its advance in every 
field of experiment—that many people have 
the vague feeling that science is a worked- 
out mine, that most of the great inventions 
and discoveries have been made, that 
opportunities for discovery will be fewer in 
the future. 

In 1933, a young engineering chemist 
from Yale University, Dr. C. C. Furnas, 
visited A Century of Progress Exposition at 
Chicago. Its acres of exhibits, showing the 
marvels of modern research, set him think- 
ing. What was there left for science to do? 

He returned home and began collecting 
material for a book upon the unfinished 
jobs of science. Called ‘““The*Next Hundred 
Years,” it has just come from the press, 
published by Reynal and Hitchcock. A 
chart for future research, it points out 
blank pages in the book of science and 
undertakes to answer the question: What 
lies ahead for scientists to achieve? 

Consider a few of the simple things that 
Dr. Furnas feels are needed badly. We need 
a raincoat that will let out body moisture. 
We need paper as permanent as parchment. 
We need a metal for springs that will not 
fail with fatigue. Malleable glass and true 
artificial silk, without the defects of rayon; 
cloth that repels moths without having a 
disagreeable odor, and artificial teeth as 
good as natural ones are other common 
wants that science has yet to satisfy. 

Newspapers that will not deteriorate, 
road surfaces that will last a century, roofs 
that never leak, rugs that won’t show wear, 
knives that will not dull; any of these would 
bring fame and fortune to the experimenter 
who could solve the problems involved. 

In 1920, the average American traveled 
less than 800 miles a year by automobile 
and more than 400 by train. Today, he 
covers about 3,000 miles by automobile and 
less than 150 by train. Yet, with all its im- 





Safer and more effective anesthetics are among the goals 
still to be achieved by science. Here, attendants are using 
an improved apparatus which purifies the gas for use again 


ENERGY FROM PLANT FIBER. Harold 
Ohlgren and William Mahle, college students, 
telling how they developed a cheap commercial 








provements, the modern automobile is so 
inefficient that, according to Dr. Furnas, it 
is able to obtain only one twelfth of the 
potential push in a gallon of gasoline. Three 
hundred million gallons of fuel a year are 
burned by inefficient motors idling at the 
curb. Twenty percent of the gases leave 
the exhaust unburned. If engineers can re- 
trieve this lost energy, the performance of 
the average car will jump to forty-five or 
fifty miles on a gallon of fuel. 

Reducing the deadly carbon monoxide 
fumes in the motor car’s exhaust is another 
problem for science to tackle. The un- 
burned gases coming from the cylinders are 
responsible. So, increasing efficiency and de- 
creasing carbon monoxide go hand in hand. 


HERE are 10,000 alloys. But, as Dr. 

Furnas points out, new ones are needed. 
By such combinations of metals, research 
may develop autos with an average life of 
100,000 miles. And, rubber from the labora- 
tory has many possibilities. The United 
States, alone, uses 500,000 tons of rubber a 
year, mostly in automobile tires. Yet, no- 
body in the world can state the exact char- 
acteristics which define rubber. Its chemical 
formula is (C;H,)x. The x is the unknown 


element, the mystery for science to solve. , 


At various times, synthetic rubbers have 
come from the laboratory. But they have 
always lacked something. The x remains in 
the formula. Investigation has revealed a 
curious fact. In natural rubber, the mole- 
cules are strung together like sausages with 
at least 700 links in a chain. In synthetic 
rubber, the chains are always short. What 
makes them long in the natural sub- 
stance? Some unknown catalyzer—a chem- 
ical which by its presence causes other 
chemicals to combine without itself becom- 
ing part of the combination—is thought to 
hold the key to the secret. 

In 1912, a German chemist arrived in 
New York withasynthetic- 
rubber tire which had sur- 
vived a 1,000-mile road 
test. That however, seemed 
to be its best possible per- 
formance. One synthetic 
rubber has been placed on 
the American market by a 


gas for heating and lighting from stalks of clover 





Delaware concern. It can be vulcanized with- 
out the addition of sulphur, which is always 
required with the natural product. But, it 
has a bad odor which chemists cannot elim- 
inate. So the problem of artificial rubber is 
stili an open field of infinite possibilities. 

Turn to the subject of power. 

With the coal, wood, and oil resources of 
the world diminishing, Dr. Furnas declares, 
new sources of power are of increasing im- 
portance. Can science release the energy of 
the atom? Can it tap the endless power of 
the sun? Here is a realm of research studded 
with opportunities. 

The sunlight striking a roof with an area 
of about ten square feet represents a horse- 
power of energy—enough to keep all the 
electric appliances in an average home 
running continuously during the day. By 
harnessing the sunlight flooding the 200 
square miles of the Mohave Desert, we 
could supply the power demands of the 
whole United States. And, if we could cap- 
ture and store the energy of one minute’s 
sunshine striking the surface of the earth, 
we could take care of both the heat and 
power needs of the world for a solid year! 

Yet, so far, this never-ending flood of 
power remains untouched. How to harness 
it is a vital problem of the future. Will it be 
accomplished by solar furnaces, by thermo- 
couples, by photo-electric cells, or by chem- 
icals? The world of 2036 may know the 
answer. 

In the past, boilers heated by reflected 
sunshine have proved of low efficiency. 
Thermocouples, instruments formed of two 
wires of different metals joined together so 
they produce feeble currents of electricity 
when heated, have been tried. Once, in a 
laboratory, a battery of thermocouples ran 
a toy motor when struck by the rays of the 
sun. But the output of current is so small, 
the idea has no present practical value. 

Photo-electric cells are-little, if any, bet- 
ter. At Schenectady, N. Y,, General Elec- 
tric engineers have deveioped a giant cell 
with fifteen square feet of light-sensitive 
surface. Set in the sunshime, the cell de- 
veloped one fly-power—#in other words, 
about four ten-millionths of a horsepower. 

If, Dr. Furnas points out, the next hun- 
dred years can solve two chemical prob- 
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lems, a dramatic new approach to turning 
sunlight into power will be possible. 

Great, shallow lakes held in concrete 
reservoirs and covered with glass to keep 
out wind-blown dust, will hold water and 
carbon dioxide and an unknown catalyzer. 
The sunlight passing through the solution 
will cause the water and carbon dioxide to 
combine into formaldehyde, at the same 
time absorbing large amounts of solar 
energy. Piped to thousands of cells, the 
formaldehyde solution will pass over elec- 
trodes in the electrolysis room and a sec- 
ond, now unknown catalyzer, and the 
proper electrolyte will oxidize the solution 
and give back the water and original carbon 
dioxide, together with electrical energy. 
Only the discovery of two catalyzers stands 
between that dream and its realization. 

Another field of research in connection 
with power is the use of plant fiber for fuel 
as a substitute for coal. Each year, fifty 
times as much energy is stored in plants as 


Many rare or exotic natural products will be re-created 
artificially in the laboratcry. Above, an experimenter 
is sampling a synthetic coffee that comes from a test tube 


the world uses. Sugar cane, if permitted to 
mature, would produce fifty tons of fuel to 
the acre, and ensilage corn as much as five 
tons. Special researches in breeding plants 
for fuel might increase the production ten- 
fold. Probably, the plant-fiber fuel would 
be pulverized and burned in the manner of 
powdered coal. 

In connection with coal, a development 
for the future is the elimination of smoke 
from cities. Autopsy surgeons, Dr. Furnas 
states, can distinguish present-day city 
dwellers from people who live in the coun- 
try by the accumulation of soot in the lungs. 
In the Chicago district alone about 2,500 
tons of sulphurous acid fall on the inhabi- 
tants during an average day. This product 
of coal smoke hastens the decomposition of 
shirts, shoes, dresses, and carpets, dulls the 
finish on automobiles, and ruins the paint 
on houses. The average laundry bill in the 
district is sixty percent higher than in other 
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Secrets of light and 
color will be revealed by 
instruments like this. It 
analyzes light transmit- 
ted or reflected into it 


cities where less coal is burned. 
By turning coal into gas at the 
mine and piping it under high 
pressure to distant cities, cen- 
ters of population can be made 
virtually smokeless. 

Similarly, according to Dr. 
Furnas, if research can produce cables that 
offer less resistance to the passage of cur- 
rent, electricity can be sent from hydro- 
electric centers to all parts of the country. 
Fifty years ago, an English scientist named 
Osborne Reynolds prepared a report which 
proved, to his own satisfaction, that elec- 
tricity never could be sent over wires for 
more than a few miles. In place of trans- 
mission lines, he proposed rope drives run- 
ning from pulley to pulley as a means of 
carrying power across country. Modern 
high-tension lines, extending more than 200 
miles, prove Reynolds was wrong. Multi- 
plying the distance over which current can 
be carried profitably is a problem for the 
future to solve. 

Every twenty-four hours, the average 
man breathes in one fifth his own mass in 
air. And, once in fifty days, he consumes his 
weight in food. Cleansing the air of germs 
and dirt and developing new and better 































SOL LIL LE EL, OGRE ML ie 1g 


1 
| 





This ‘“‘mechanical brain,’’ which performs mathe- 
matical feats beyond the power of the human 
mind, may be the prototype of amazing devices 
that will save mental as well as physical labor 


foods offer other opportunities for research. 
Disease-proof plants and super-animals 
may be a by-product of this work. 

Of eight vitamins which have been iso- 
lated in foods, Dr. Furnas states, only two 
are now produced synthetically in the lab- 
oratory. And, only two of the dozen most 
essential hormones—those stimulating 
chemical substances manufactured by the 
organs of the body—are reproduced by 
test-tube methods. Here, again, the experi- 
mental chemist has an open field. 

Common colds cost Americans $2,000,- 
000,000 a year. Their cause still baffles 
science. No one has seen the minute organ- 
isms believed to be responsible. Eliminat- 
ing this most common form of illness is one 
of the objectives of the future. 

When you read an average-size book, 
your eyes travel along a miie of type. Better 
lights and more easily read printing are 
needed to save straining the eyes on their 
yearly journey along the miles of black 
letters printed on white paper. 

Artificial fireflies, producing cold light by 
chemical reaction, form an intriguing possi- 
bility for future development in the field of 
illumination. In 1913, one scientist isolated 
the active constituent of a firefly’s light, a 
chemical called luciferin. By placing it in 
water together with another substance, luci- 
ferase, and letting hydrogen and oxygen 
bubble through, he produced a pleasing 
glow. But no practical application of the 
discovery has yet been made. 

Dr. Furnas visions future firefly lamps of 
the laboratory as resembling great pincush- 
ions surmounting bowls filled with a sugar- 
reducing solution. As the air circulates over 
the spongy mass, which is coated with luci- 
ferin, wicks drain the reducing liquid to the 
surface and chemical reaction produces the 
cold light. Fans, driving more air over the 
lamp, can increase its brightness. Such may 
be the cold-light lamps of the future. 

Turning to the seas, which cover approxi- 
mately three fourths of the earth’s surface, 
Dr. Furnas sees boundless possibilities for 
discovery. Mining the ocean has just begun. 
On the North Carolina seacoast, a plant is 
extracting half a (Continued on page 87) 
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AGIC black light 

that makes rock 

appear to burn 

with living fire, 
now is being used to trace 
lost ore veins, to sort metal- 
bearing materials, and to de- 
tect the presence of valuable 
minerals in what seem to be 
merely pieces of dirty, worth- 
less rock. 

The science of mining has 
advanced far beyond the 
knowledge of the old-timer 
who groped in the darkness 
of a tunnel with only a car- 
bide lamp and a smattering 
of mining lore to aid him. 
Cameras, microscopes, and 
galvanometers have replaced 
the familiar test tube, retort, 
and assaying furnace of the 
chemist, revealing in a few moments the 
presence of dozens of substances former- 
ly detected only through days of arduous, 
complicated research. 

Tracking metals by invisible “smoke” 
given off from heated ore, and reading 
“fingerprints” from pin-point nuggets of 
gold, are among the uncanny methods of 
the modern assayer’s laboratory. And in 
the darkness of the mine itself, new “eyes,” 
radiating black light, lead the way to elu- 
sive ore bodies that the naked eye fails to 
detect. 

Deep in a Nevada mine, a man recent- 
ly stepped out of the skip, carrying a small 
wooden box with a black tube attached 
to its front. Trailing a cable, he walked 
down the tunnel to where it ended against 
a blank wal!. An electric arc sputtered as 
he turned a switch and adjusted a knob. 
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Magic Hive Reveals 


<a 


By 
STERLING 


GLEASON 
e 


Operated like an ordinary spot- 
light, the portable mercury- 
vapor lamp at the left is being 
used to test rock formations 
for fluorescent minerals. The 
drawing below shows how mer- 
cury vapor, released from ore 
by the flame of a blowtorch, 
casts a telltale shadow on a 
screen coated with willemite, 
which glows in the ultra-violet 
light from a mercury-vaporlamp 


a 


Then he pointed the in- 
strument’s muzzle to- 
ward the blank rock 
wall and turned it back 
and forth like a spot- 
light. 

Suddenly, a ghostly 
blue glow appeared on 
the rock’s face, as in- 
visible rays from the 
arc fell upon a stringer 
of ore. It was tungsten, 
in a formation indistin- 
guishable by the naked 
eye from ordinary rock. 
But under ultra-violet 
rays, it fluoresced weird- 
ly, and, as the beam 
flashed back and forth, 
the vein stood out from 





the common rock, glowing as if from fire 
within. Miners needed only to drill blast 
holes at the right points to break down 
large masses of ore with but slight dis- 
turbance of the barren rock. 

Up until a short time ago, physicists 
knew of only some thirty minerals that 
glowed when exposed to the rays of the 
iron arc. But before a recent meeting of 
mining men at Bishop, Calif., C.D. Wood- 
house, of the Champion Sillimanite Com- 
pany, unfolded a host of fascinating pos- 
sibilities opened up by recent research. 
More than a hundred minerals and cer- 
tain oils, glasses, and paints as well, now 
have been classified with reference to this 
property. Among the more common min- 
erals that fluoresce are some forms of 
zinc, tungsten, calcite, titanium, sillima- 
nite, and corundum. Some, like scheelite, 
glow a brilliant blue, while willemite shows 
green and calcite appears brightly red and 
pink. Gold and silver do not seem to re- 
act to ultra-violet light. 

The iron arc is simply 
an electric arc with iron 
electrodes, and operates 
on commercial voltages 
‘at about the same cost as 
a medium-size electric- 
light bulb. A tube acts 
as a shield to protect the 
eyes and to direct the 
rays in spotlight fashion. 

Similar in action is the 
quartz lamp, in which 
mercury vapor, heated in 
an electric arc, yields ul- 
tra-violet light. Weighing 
only ten ounces, this in- 
strument in its molded 


Below, another magic eye that 
aids the prospector. It is the iron 
arc, using iron instead of car- 
bon electrodes, and its ray causes 
many hidden minerals to glow 
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Strange New Instruments To 
Make Rocks Glow with Weird 
Light, Disclosing Presence 
Of Ore Veins that Contain 
Rare and Valuable Substances 


plastic case looks like a small spotlight, 
and its beam may be directed here and 
there like a hand flash light. 

At a Mills City, Nev., mine, portable 
sets are made up and carried to the face 
of the tunnel, where the glow of the flu- 
orescent minerals tells the miner where 
the values lie, thus saving the removal 
and handling of tons of worthless rock. 
Owners of a Randsburg, Calif., tungsten 
mine are planning to explore abandoned 





Held in a flame, mercury ore gives off vapor 
that casts a shadow on the screen. Metallic 
mercury in the beaker gives vapor without heat 
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Hidden Mineral Leeeenecs 


Scientific Prospectors Use 











The polarigraph, an exttemely sensitive elec- 
tric instrument which assays ores and reveals 
the presence of elements in minute quantities 


tunnels, using the ultra-violet “eye” to 
lead them to overlooked scheelite forma- 
tions which may bear commercial values. 

In the future, predicts Woodhouse, 
certain types of ore may be sorted in the 
dark, with the iron arc, suspended over 
the sorter belt, causing each individual 
rock to tell its secret. Heretofore, barren 
material has been picked out by hand, 


“many valuable chunks of ore thus escap- 


ing the vigilant eye of the sorter. 

In a room at the laboratories of Dr. 
John Herman, Los Angeles, Calif., chem- 
ist, I recently saw another miracle of the 
modern art of ore seeking. A mercury- 
vapor-arc bulb lay on the floor, directing 
its purplish rays against a screen which 
glowed with a green radiance as the ultra- 
violet light struck the willemite with which 
it was coated. In a small glass beaker 


Dr. Herman held a few cubic centimeters ° 


of liquid mercury. As he thrust it into 
the beam, its shadow loomed dark against 
the willemite screen, and from it, a mov- 
ing cloud rose like steam from a tea- 
kettle. It was a cloud of mercury vapor, 
escaping invisibly to the naked eye. The 
evaporation was infinitely slow—so slow, 
in fact, that a flask of mercury, if left 
uncorked centuries ago in the tomb of 
King Tut, might be taken out now almost 
intact. Nevertheless, under the intense 
light of the mercury arc, the vapor ab- 
sorbed light as no other substance would do. 

For the beaker of liquid mercury, Dr. 
Herman then substituted a piece of mer- 
cury ore, holding it in the flame of an 


Dr. John Herman, Los Angeles chemist and metallurgist, with a 
huge spectrograph which spreads a spectrum image into a fan- 
like pattern. A photographic film, traveling on a semicircular 
track, may be moved to explore any section of the spectrum 











alcohol lamp. A dense, smokelike cloud 
cast a murky shadow upon the fluorescent 
screen, although, to the eye, the “smoke” 
itself was invisible. 

This simple test, discovered by Dr. 
Leighton of Pomona College, Claremont, 
Calif., instantly reveals the pt.-ence of 
mercury in ore, provided a mercury-va- 
por lamp is used as a source of the “black 
light.” The intense mercury line in the 
spectrum of this lamp is the ray which 
betrays the shadowing presence of the 
mercury atoms in the vapor given off by 
the heated ore. 

By setting up a willemite screen and 
mercury lamp in a mine tunnel, a pros- 
pector might trace elusive deposits of 
mercury-bearing ore, simply by running 
a blowtorch over the surface of the rock. 
Should a vein be encountered, it would 
betray its presence by giving off a cloud 
of invisible ‘“‘smoke” that would show as 
a telltale dark shadow upon the screen. 

Sturdy, simple, and foolproof, the ul- 
tra-violet arc in its portable case is the 
only’ one of science’s latest magic-ray 
machines which can safely be taken into the 
mine itself, amid busy workmen and the 
hazards of falling rock and exploding dy- 
namite. In Dr. Herman’s laboratories are 
housed instruments with uncanny powers 
of probing into mineralogical mysteries. 
The spectrum is vastly expanded into a 
huge fan by a giant spectograph, with a 
large semicircular track which permits a 
photographic film to be moved to explore 
any part of the spectrum, giving a ‘“‘close- 
up” picture of the composition of an un- 
known ore sample (P.S.M., Feb. ’36, p. 
29). A few grains of powdered rock, 
placed in a (Continued on page 109) 
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The centrifuge microscope in use. 


The 
photographs at the right show successive 
stages in the breaking up of sea-urchin eggs 


MICROSCOPE WHIRLS TINY CELLS APART 


HILE an observer watches 


tiny cells of which living matter is consti- 
tuted may now be whirled to destruction in a re- 
markable new research instrument called the centri- 
fuge microscope. Material for study is placed in 
a small glass chamber, rotated at speeds 
up to 10,000 revolutions a minute, and 
illuminated by a momentary flash of 
light at each revolution. Through a 
microscope eyepiece, an observer can 
see the cells gradually giving way under 
the terrific centrifugal force, thus learn- 
ing new facts about life processes. Photo- 
graphic records may also be made. 
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A new German land-and-water automobile undergoing tests. The car, which 
can do a mile and a half a minute on land, may have great military value 


AIR CAMERA SNAPS 600 SQUARE MILES 


ESIGNED for mapping from a higher 

altitude than has ever before been 
practical with multi-lens equipment, a 
giant nine-lens camera just completed for 
the U. S. Coast and Geodetic Survey em- 
bodies several radical innovations in aerial 
photography. Aerial surveys at a height 
of 30,000 feet, where the air is less bumpy 
than at lower levels, and where better re- 
sults will therefore be obtained, are made 
possible by the 8'%-in. focal length of the 
lenses, which is two inches longer than 
has hitherto been considered possible in a 
multi-lens camera. Another new departure 
is the use of aluminum-coated mirrors, of 
astronomical type, to increase the cover- 
age of the lenses. The nine exposures are 
made simultaneously upon a single sheet 
of film nearly two feet square, which is 
held flat by a suction plate, and form a 
composite picture covering a ground area 
of 600 square miles. A special pneumatic- 
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tired cart, probably the largest 
“camera case” ever built, trans- 
ports the instrument, extra 
films, tools, and other acces- 
sories to and from the plane. 
The camera is load- 
ed on the plane bya 
worm-geared winch 
and pulley system. 
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NEW MASK IS GUARD 
AGAINST LEAD DUST 


O GUARD workers against in- 

haling particles of lead, considered 
one of the most dangerous of in- 
dustrial dusts, a mask of new design 
has been introduced. By inhaling 
through a filter bag, which has a 
sufficiently large area to avoid inter- 
ference with easy respiration, the user 
is protected against lead dust formed 
in certain industrial processes. 


FAST AMPHIBIAN AUTO TESTED 


CAPABLE of making ninety miles an‘hour on land 
and fifteen miles an hour in the water, a speedy 
amphibian automobile constructed by an inventor of 
Darmstadt, Germany, recently demonstrated its sea- 
worthiness in trials on Lake Muggel, near Berlin. Its 
possible application to military purposes is foreseen, 
since vehicles of this type would facilitate the rapid 
movement of troops across terrain of varied character. 
The roomy body of the new machine, which is made 
water-tight to provide buoyancy in navigating a stream 
or lake, provides accommodation for four passengers. 


















From an altitude of 30,000 feet, 
this mammoth aerial camera will 
map an area of 600 square miles 
at each exposure. At the left is 
\ the rolling “camera case” that 
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SMALL-SGALE GARDENERS 
GET. SOIL-HEATING KIT 








A plant bed 


THERMOSTAT 
equipped with a BULB 
portable electric 
soil - heating out- 


fit. Below are the 
elements of the kit 









THERMOSTAT 


OUTLET FOR 
ONE OR TWO 
CABLES 





Home gardeners are now offered a port- 
able, electrical soil-heating kit for stim- 
ulating and controlling plant growth, en- 
abling them to enjoy the same advantage 
as commercial florists and market garden- 
ers employing large-scale installations of 
this type. Current from any convenient 
outlet heats a long, insulated resistance 
wire laid out in parallel lines beneath the 
surface of a plant bed. A thermostat keeps 
the temperature at any level desired. 


FLAT MIRRORS GIVE 
STEREOSCOPIC EFFECT 


How “plane,” or flat, mirrors can be 
used to produce a stereoscopic illusion, 
giving ordinary pictures a_ three-dimen- 
sional effect, has been demonstrated by a 
Bridgeport, Conn., inventor. A flat mir- 
ror, split into two sections that are 
mounted at a slight angle to each other, is 
placed at a forty-five-degree angle to the 
user’s line of vision and the picture is 
viewed through it. The reflected picture 
has an illusion of depth and enlargement. 
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» VOICE TRAVELS 













BURIED TUBES END 


GERMAN engineers have just equipped 
a Berlin stadium with a novel public- 
address system, eliminating queer “‘echo” 
effects that often bother spectators listen- 
ing to an announcer’s voice coming from 
main and secondary loudspeakers at once. 
The disturbing “echo” occurs because 
sound waves travel much slower through 







Novel public-address system in a German stadium. 
Insets show the “relay’’ loudspeaker and microphone Bay 


Mirror in two sections that gives 
stéreoscopic effect. At left, device 
in use to supply depth to a picture 


THROUGH AIR 
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LOUDSPEAKER ECHO 


the air than electric impulses through a 
wire. In the Berlin installation, one set 
of wires leads from the announcer’s micro- 
phone to a powerful, centrally located 
loudspeaker, while another leads to a “re- 
lay” loudspeaker placed underground. Us- 
ing speaking tubes for distribution, the 
plan eliminates “over-lapping” of sounds. 


SEISMOGRAPH 
RECORDS MAKE 
SYNTHETIC 
EARTHQUAKES 


REPRODUCING the ups 
and downs of an actual 
seismograph record, a pa- 
per “cam” on a new test- 
ing mechanism devised at 
the Massachusetts Insti- 
tute of Technology, Cam- 
bridge, Mass., can recreate 
in miniature any recorded 
earthquake of the past. 
The moving cam _ varies 
the amount of light reach- 
ing a photo-electric cell, 
and this in turn controls 
an oil piston that shakes 
a platform in an imita- 
tion earthquake. By em- 
ploying model structures, 
the effects of different 
kinds of disturbances are 
being studied by engineers 
at the Institute. The 
jagged contours of the 
cam seen in the foreground 
of the photograph are an 
exact seismograph record 
of the Long Beach, Calif., 
earthquake of 1933. 


KEY NUMBERS BREAK 
OFF FOR ne 


DETACHABLE code 
numbers furnished with 
a new-type automobile gy 
key simplify the prob- - 
lem of obtaining a dupli- 
cate when the original is 
lost. The numbers, 
stamped on a projection 
which can be detached 
from the key and filed by 
the owner, give a lock- 
smith the needed data. 
























































































ee ee 












FCA TE pA SE) AEE OY fee ON 





7 































This mammoth wind indicator, installed at an 
English airport to give flyers direction for 
landing, is visible from 7,000 feet in the air 
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GIANT WEATHER VANE GUIDES PILOTS 


A GIANT wind indicator of novel design 
erected at an English airport is sixty feet 
long and twenty-three feet wide. Made of 
galvanized steel, the huge rotating arrow 
points into the prevailing wind to show 
pilots, even when still at a high altitude, 


QUEER PHOTO SHOWS 
MAZE IN SEA CABLE 


A TANGLED mass of interlocking 
wire strands screens the workman 
examining an undersea communica- 
tion cable in the odd photograph 
reproduced at the right. The cable, 
containing telephone, telegraph, and 
radio-broadcasting circuits, is being 
laid across Bass Strait, a body of 
water separating the island of Tas- 
mania from the mainland of Aus- 
tralia. Huge drums on the cable 
ship Faraday unwind the 160 nau- 
tical miles of cable of this type be- 
ing laid along the ocean floor. 





GLOWWORM PICTURED 
BY ITS OWN LIGHT 


WHEN a camper found a specimen of a 
rare type of glowworm in the woods near 
Sumneytown, Pa., he took the odd photo- 
graph above. The picture was snapped in 
the darkness, with no light except that 
given off by the luminous insect itself. The 
greenish glow radiating from the body of 
the worm proved sufficient illumination 
to register upon the photographic film, 
with an exposure of thirty seconds. 
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the direction of the ground wind and en- 
ables them to maneuver for landing. The 
mammoth pointer, looking like an over- 
size weather vane, is illuminated after 
dark and is said to be visible both day and 
night at altitudes up to 7,000 feet. 








MAGNETS HELP SET UP BOWLING PINS 





ODD DEVICE HAS MEMORY 
FOR PAST EVENTS 


DescriseD as “quicker than lightning” 
a recording device perfected by General 
Electric Company engineers has the abi- 
ity to remember and photograph past hap- 
penings. Called a pre-recording oscillo- 
graph, the machine translates the electrical 
impulses that travel along a power-trans- 
mission line into visible, wavy lines upon 
a screen. These lines fade out after a few 
millionths of a second. When a lightning 
flash strikes a power wire, however, caus- 
ing a surge of current, a magnetic trigger 
automatically opens a camera shutter in 
time to record not only the effect of the 
bolt but also the unfaded record of the 
electrical impulses during a fraction of 
a second preceding it, for later study by 
engineers. The instrument will also regis- 
ter the failure of vacuum tubes. 
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|. Record of eucies Record of cycies 
i preceeding failure following Fahure 


Time Failure, actuating 
a camera shutter 











Dr. A. W. Hull with pre-recording oscillograph, 
and sample record of a failure in a rectifier 









Automatic bowl- 
ing alleys recently 
introduced require 
no attendants. When 
a pin is struck, it is 
knocked loose from 
a magnetic plate 
embedded in the al- 
ley, permitting a 
spring to hoist it in- 
to a receptacle 
above. When _ the 
pins are to be set up 
again, an_ electric 
control lowers and 
raises the bank oi 
receptacles, leaving 
the pins in place. 
The balls return au- 
tomatically. 
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Usrnc less energy than is required to 
light a pocket flash light, and employing 
aerials less than an inch long, a micro- 










An operator sending a 
message across the 
English Channel by 
micro-ray radio to re- 
port the passing of a 
privately owned plane 


Towers of the English 
stationat Lympne. Re- 
flectors concentrate 
the micro rays that 
transmit the messages 


AUTO TREADMILL TESTS ROAD SURFACE 


Car on treadmill 
to test value of 
iron for roadway 


To test the practical value of 
cast iron as a highway surface, 
Prof. E. W. Davis of the Universi- 
ty of Minnesota is conducting ex- 
periments with an odd auto- 
mobile treadmill. Actual 
road conditions are simu- 
lated by using a stationary 
auto whose tires rotate on a 
whirling artificial pavement 
formed by two 1,000-pound 
wheels of corrugated cast 
iron. The wheels, each six 
feet in diameter and one 
foot wide, are mounted in 
a riveted steel framework, 
Instruments record data per- 
tinent to the tests. 


LOTS OF HELIUM 


A RECENT survey of the 
United States’ helium sup- 
ply shows ample reserves 
for years to come. This 
country holds a_ virtual 
monopoly of the valuable 
gas, which replaces inflam- 
mable hydrogen for filling 
airships and balloons, 


CPIBite. 


WAR GASES may lose some of 
their terror if the claims of a 
French chemist, who announces 
the discovery of a chemical 
preparation that has the prop- 
erty of neutralizing their toxic 
Auto seat padded with new cushion material effect, prove to be justified. 
An advantage of this anti-gas 


HAIR-CLOTH SPRINGS agent is the simplicity of its use. 
CUSHION CAR SEATS The chemical, a pulverized solid, 


is designed to be sprayed into 

DovusLe doughnuts, composed of rub- a room from a hand pump, and 
ber and hair cloth, form the latest inno- is said to counteract noxious 
vation in automobile upholstery. Looking vapors present and to aid in 
in cross section like rows of tiny figure reviving persons already af- 
eights standing on end, these cloth-and- fected. In tests, its use is de- 
rubber springs form two honeycomb lay- _ clared to have resuscitated mice 
ers between the regular steel springs and _ that had been poisoned by car- 
the top fabric of the seat. Besides adding bon monoxide, one of several 
to the smoothness of the ride, the cellular toxic gases against which it is 





MICRO-RAY RADIO SAFEGUARDS FLYERS 


ray radio service across the English Chan- 
nel aids private planes flying between 
England and France. By means of ingen- 
ious ten-foot aluminum reflectors, the tiny 
radio waves are concentrated like light in- 
to directional beams which carry the mes- 
sages between the two stations, one at 
Lympne, England, the other at St. Ingle- 
vert, France, 35 miles away. Each plane 
passing overhead is reported across the 
channel, and when a machine is overdue, 
an immediate search is begun to rescue 
the pilot in case he has made a forced 
landing in the water. Wave lengths are 
“staggered,” the wave being seventeen 
centimeters long for communication in 
one direction and seventeen and a half in 
the other. This enables simultaneous 
sending and receiving. The service is of 
special value for checking the passage of 
planes that are not equipped with radio. 





HAND-MEASURING DEVICE 
RECORDS GLOVE SIZE 


By RECORDING automatically the length 
and width of a hand, a new instrument in- 


. sures perfectly fitting gloves. The device 


is the invention of Prof. A. C. Davis, of 

Cornell University, Ithaca, N. Y. When 

a purchaser inserts his hand through an 

adjustable metal loop at the bottom of the 

instrument, the middle finger comes in 
contact with a movable button which 
is pushed forward a distance corre- 
sponding to the length of the custom- 
er’s fingers, while the loop is tightened 
to measure the width of the hand. 


CHEMICAL TO COUNTERACT WAR GAS 





layers are said togiveimproved ventilation.’ said to be effective. Chemist testing anti-gas powder in experiment with mice 


. 
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Western Union 
TRAVELERS 
CABLE CODE 









The Western Union 
Telegraph Company 














WORDS MADE 
TO ORDER FOR 


USTIFY mountain terrible unseen. 
CPRXD VLMTP. 

These are not delirious ravings, fol- 
lowed by a jumble of spilled type. 

The first four words, in an old-style cable 
code, mean: “Motor breakdown. Send 
your nearest technician at once.” And 
“CPRXD VLMTP” is a shorter, up-to- 
the-minute way of saying the same thing! 
It is from one of the newest codes, of ar- 
tificial five-letter ‘“‘words,” built according 
to the very latest international rules 
which in the last two years have been 
changing the cable language of the world. 

Though the general public encounters 
codes most often in detective stories or 
puzzles, they have an everyday use which 
is even more spectacular because of its 
tremendous scope. In hundreds of varia- 
tions, this mysterious, compact language 
flows continually through undersea cables 
and inland wires all over the globe. Code 
messages handled by telegraph companies 
within the United States run into millions 
every year. More than three fourths of all 
ordinary fast cable communications with 
foreign countries are in code. In a single 
day, about a year ago, European cable of- 
fices counted nearly 38,000 code messages 
for North and South America. That was 
about nine times the number of ordinary 
fast messages, and more than half of all 
cable communications. 

The vast majority of code messages 
are sent by commercial users. Unlike mili- 
tary and diplomatic codes and ciphers, 
in which the chief aim is secrecy, com- 
mercial codes are intended primarily for 
economy. By condensing messages, and 
thus reducing telegraph tolls, they make 
it practical for thousands of business firms 
and individuals to keep in touch with the 
swiftly moving world of commerce and 
industry. 

At the same time, they are indispensable 
for another, amazing reason. If all mes- 
sages were sent in plain language, they 
would be swollen into a vast mass of 
words, five to ten times what they are in 


22 


ae E 


RN UNION | 
ee 





In this cablegram, a thirteen-word message 
has been condensed into four synthetic five- 
letter words. It is written in a code that 
is supplied to travelers for personal use 
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code. During heavy business periods, many 
communication lines would be clogged to 
the point of serious delay. By “stepping 
up” long, detailed messages into short, 
high-voltage words, codes serve communi- 
cation in the same way that transformers 
aid in the long-distance transmission of 
electricity. 

Varying needs bring hundreds of codes 
into active daily use. They range from 
pamphlets of a few pages, for travelers’ 
personal messages, to massive volumes 
for highly technical industries. Many “pub- 
lic’ codes, for general business, have 
achieved the circulation of popular novels. 
One, containing 100,000 phrases, had a sale 
of more than 50,000 copies. Differing in 
other respects, virtually all employ the 
same principle to conserve their users’ 
time. Alphabetical arrangements and in- 
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Commercial Cables 
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dexes of subjects guide the sender to the 
wanted phrase or sentence. 

Building codes is an industry in itself. 
In America, there are about a dozen large 
professional code-making companies. Be- 
sides these, a number of large corporations 
employ their own experts to make private 
codes, or adapt the professional code com- 
panies’ works to their special needs. Fre- 
quent changes in vocabularies are made 
necessary by new sales plans, new prod- 
ucts, styles and colors. But the greatest 
recent change was linked with progress in 
the telegraph industry. 

At one time, when messages were sent 
by the old dot-and-dash system, codes had 
to consist of “real” words, so that opera- 
tors could carry them in mind while send- 
ing and receiving. Later, when “artificial” 
words were allowed, they had to be “pro- 
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A business message in a commercial code, and a translation. The “error detector” at the left en- 


ables the person receiving the cable to correct any word that might be garbled in transmission 
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At left, the message shown at top of opposite page is being sent 
out over a modern typewriter transmitting instrument. Below, 
the code words as they appear on the tape at the receiving end 


Language of the Cables 


nounceable.” Such restrictions have been 
made unnecessary by modern instruments 
that are operated as typewriters to send 
and record messages automatically. 

Delegates from seventy-five countries 
finally decided to let down the bars, after 
international telegraph conferences had 
studied and debated the long series of 
changes for some fifty years. The United 
States Government, and American com- 
panies, while not conference members, 
were represented by “observers,” and 
American companies led the way to the 
new system by adopting much of it inside 
our borders several years before it was 
accepted internationally. 

Permission to form artificial five-letter 
“words” either with or without vowels was 


a momentous concession to code builders. 
It gave them over four times as many 
code words to work with. 

They can combine the twenty-six let- 
ters of the alphabet in exactly 11,881,376 
five-letter groups. In order to reduce 
chances of error in transmission, they 
usually make every word different from 
every other by at least two letters. This 
cuts the possible combinations to about 
450,000. But when two letters of every 
five had to be vowels, there were only 
about 105,000 usable combinations. 

Now, 100,000 variations always had 
been considered enough for any code. But 
code makers quickly discovered ways to 
profit by their expanded vocabularies. By 
having more code words to choose from, 


How Professional Code Builders Create a Fantastic 
Vocabulary To Carry Business and Personal Messages 
Over Telegraph Lines Laid Across the Ocean Depths 
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SPARE 
SUBMARINE 
CABLES 


A submarine-cable 
depot in London, 
England, where 
undersea tele- 
graph lines are 
stored to supply 
cable ships. The 
cables are stowed 
under water in 
tanks thirty - five 
feet in diameter. 
Each tank holds 
fifty mules of 
cable. Water keeps 
it in condition 


they could pack more meaning into each 
one, and shorten every message. 

Fantastic as it sounds, it was simple. 
The principle was strikingly illustrated 
when Ernest Peterson, professional code 
builder, revised a cash-register company’s 
code. 

The vocabulary contained 100,000 
words, almost the limit under the old sys- 
tem. There were some 1,000 words, from 
“KAJAN” to “KUTAZ,” each of which 
would convey detailed information about 
orders and shipments. “KUBOR,” for 
instance, meant “We are shipping to you, 
in care of your agent at Shanghai—” 

But the description of the machines be- 
ing shipped, had to go into the next word 
of the message. Obviously, there would 
be a saving if the first word included the 
description, along with the shipping de- 
tails. 

Considering different combinations of 
colors, sizes, keyboards, and drawer ar- 
rangements, the company was producing 
about 200 styles of registers. The code 
maker combined each of the 200 styles 
with each of the 1,000 sets of shipping 
data—and chose a single code word for 
each combination. Altogether, that took 
200,000 code words, twice as many as 
there were originally in the whole code. 

He made similar changes elsewhere. 
When he had finished, the code could ex- 
press the details of an ordinary transac- 
tion in two five-letters words, where for- 
merly it required four. 

Rebuilding a bank’s code, he found the 
same opportunities. In certain messages, 
one five-letter word was conveying three 
kinds of information. It named a sum 
of money, which was to be paid. It con- 
tained a confidential symbol to verify the 
name of the person to whom payment was 
to be made. And it verified the amount 
to be paid. 

The bank had to state, elsewhere in 
the message, whether the currency to be 
used was American, English, or French, or 
of the country (Continued on page 86) 
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Prof. J. H. Mathews using the comparison 
camera he devised for matching marks on bul- 
lets. The apparatus is pictured at the right 


COMPARISON CAMERA MATCHES MURDER-MYSTERY BULLETS 


VVHETHER or not the same gun fired 
two bullets is shown by a “compar- 
ison camera” developed by a University 
of Wisconsin scientist. When its two 
lenses are focused simultaneously upon a 
bullet picked up at the scene of a crime, 
and a test bullet fired from a suspect’s 
gun, a composite photograph is obtained, 
consisting, for example, of the top half of 
one bullet and the bottom half of the 
other. If scratches on the two halves 
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match, the two bullets came from the 
same weapon, since a gun leaves the same 
pattern of marks on every bullet that it 
fires. By manipulating levers that adjust 
twin platforms on which the bullets are 
mounted for photographing, any desired 
sections may be brought into juxtaposi- 
tion and photographed for evidence. 


The composite photo- 
graph at right shows 
parts of two bullets 
fired from the same 
gun. The lines match 





i 
& rm | 
d | 





NEW MOVIE DEVICE FILMS DANCERS 


WHEN a movie actress appears to be 
gazing soulfully into the eyes of a danc- 
ing partner while gliding around the floor 
of a ballroom, she may actually be going 





An actress strapped to the dancing camera which is 
mounted on wheels to roll around the ballroom floor 


FOOT PEDAL SETS CARRIAGE 


OF TYPEWRITER BACK 


A NEw attachment operated by a 
foot pedal sets a typewriter carriage 
back for another line without the 
hands being lifted from the keyboard. 
When a typist comes to the end of a 
line, she presses her foot on the floor 
pedal; this is connected to an auto- 
matic spring mechanism on the rear, 
righthand side of the machine which 
pulls the carriage back to starting 
position and spaces the paper for the 
next line. The device is adjustable 
for varying speeds and spacing. It is 
said to increase both speed and ac- 
curacy in typing and to require no 
special tools for attaching it to any 
typewriter. The photograph, at right, 
shows the mechanism in use. 
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through the motions of a fox-trot or waltz 
with a camera on wheels. A “dancing 
camera,” devised in Germany for obtain- 
ing such close-up shots, is attached to the 
performer by a 
leather belt 
strapped about her 
waist, while her 
arms rest on sup- 
ports and main- 
tain a_ realistic 
pose. As the act- 
ress goes through 
dance movements, 
the camera follows, 
always in focus. 



















COMPASS IN BINOCULAR 
SHOWS DIRECTION 


BINOCULAR and compass are combined 
in a single instrument developed in Eng- 
land. When the user sights through the 
field glasses, he sees the image of a built- 
in compass dial, projected into the field 
of view as shown in the drawing above. 
Thus he can readily view objects whose 
bearings he has ascertained from a chart, 
or obtain the bearings of a distant target 
to identify it on the map. 


FINDS BIGGEST INSECT 


From part of the wing of a prehistoric 
dragon fly recently found in a Kansas 
limestone bed, Dr. Frank M. Carpenter of 
Harvard University has estimated that the 
insect was two and a half feet long. 
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TRICALL) 
HEATED 
DRIVE GEARS 


TUNNELS LEAD TO 


POISONS NEUTRALIZE EACH OTHER 


Poisonous wastes from factories along the River 
Tees in England are mixed to neutralize each other 
before they are dumped into the stream. When inter- 
mixed, British engineers discovered that two poison- 
ous wastes, each from a selected factory, would com- 
bine chemically to form a harmless compound. 


NOVEL PIPE WRENCH CAN’T SLIP 


A PIPE wrench recently introduced cannot slip its 
hold; the harder the user pushes the handle to twist 
a section of pipe, the tighter the jaws of the tool grip 
the metal. Inclosed in the body of the wrench and at- 
tached to the upper end of the handle is a gear wheel 
engaging a rack in such a way that a turn of the han- 
dle opens or closes the jaws. The user can depress a 
spring mechanism to dis- 
engage the gear connection 
and to adjust the opening 
of the wrench to the re- 
























The harder this wrench is turned, 
the tighter it grips. 
shows how gear 
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POLAR WINDMILLS 


Our artist’s conception of a 
battery of windmill generators 
strung across the path of one 
of the rivers of wind that race 
across the antarctic continent 


Harnessing Icy Polar Gales for Power 


wide and hundreds of feet 

deep, howling across the 
frozen wastes of the antarctic at 
seventy feet a second, will be 
harnessed by future generations to 
provide light and power, accord- 
ing to a forecast made by Prof. 
Frank Debenham, British scientist. 
Giant windmill generators may be 
strung across the path of such 
frigid air streams as the one known 
to blow outward from the barren 
plateaus of Adelie Land at a con- 
stant and almost incredible speed. 
Mounted on streamline steel tow- 
ers, mammoth metal vanes whirl- 
ing at high speed in the torrents 
of polar wind would tap an energy 
supply far greater than that creat- 
ed by the 6,000 tons of water 
which rush over the brink of Ni- 
agara Falls every second. With 
this tremendous supply of electric 
power available, it may be possi- 
ble to push the frontier of civili- 
zation far down into the antarctic 
area to recover the vast mineral 
wealth believed to exist in the 
mountains of the south polar re- 
gion, much as the large mineral re- 
sources of arctic Lapland, which 
had been untouched by man for 
ages, are today being tapped for 
their wealth by the abundant elec- 
tric power produced by her icy 
rivers (P.S.M., Sept. ’35, P. 34). 


R wee” of icy wind fifty miles 
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ALUMINUM TESTED AS MATERIAL FOR SHIPS 


IN THE future, ships may have 
hulls made of aluminum instead of 
steel or wood. A six-ton, aluminum- 
alloy hull “fragment,” representing a 
ten-foot cross section of a 100-foot 
boat, was launched recently at Bath, 
Me. It will undergo extensive tests 
at Newport News, Va. to which point 


it was transported by rail. The alloy 
is much lighter than standard hull 








materials. If experiments prove it 
to be the equal of steel or wood in 
strength and resistance to corro- 
sion, the designer predicts a new 
era of speed for marine craft, since 
the saving in weight for the hull 
will permit a greater allowance for 
the installation of the power plant. 
The novel ship section, christened 
Alumette, is pictured above. 
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Edwin Nirmaier, 
Cincinnati, Ohio, 
pilot, and the 
316-pound midget 
plane he designed 





NOVEL CARDBOARD SIGNS 
SHINE IN THE DARK 


CARDBOARD signs of a new type glow in 
the dark by reflected light. Small holes 
punched in the letters of the sign let light 
through to a thin sheet of metal foil which 
has been stamped and indented to pro- 
vide a number of reflecting surfaces. 


TINY PLANE COSTS ONLY $100, EXCLUSIVE OF ENGINE 


ATTERNED after a diminu- 
tive type of airplane that has 
attained wide popularity in Eu- 
rope, a novel single-seater bi- 
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plane constructed by a Cincin- 
nati, Ohio, pilot is under six feet 
high, has a wing spread of less 
than twenty feet, and weighs but 
316 pounds. Built in four weeks, 
the “Sky Flea” cost only $100, 
exclusive of the two-cylinder mo- 
tor-cycle engine. The plane’s 
rudder shaft ends in two small 
rear wheels, and wires operated 
from the open cockpit turn the 
wheels to steer the plane on the 
ground, or adjust the rudder in 
flight. The exhaust pipe extends 
back over the top wing to keep 
exhaust fumes away from the 
pilot. Despite its low cost, it 
has operated efficiently. 


NEON TUBE ” Henanmnsedl DRINK STIRRER 


GLass ornaments and 
drink stirrers light up mys- 
teriously when brought 
near a table recently mar- 
keted for use in bars, 
cafes, and restaurants. 
Electric current operates a 
radio tube and transformer 
in the pedestal of the table. 
A high-voltage, low-amper- 
age charge is transferred 
to a tinfoil filament under 
the composition table top, 
setting up a high-frequency 
field. When tubes filled 
with neon and other gases 
come within four inches of 
the table, they glow with 
a weird effect. 


MODEL FOUNDRY SHOWS GLASS MAKING 


FurNAcEs glow, fire-box doors swing 
open, a mixer grinds, glass stirrers whirl, 
and tiny electric trucks trundle pots of 
“molten glass” to a casting table in an 
ingeniously constructed miniature glass 
factory recently completed by the Bausch 
& Lomb Optical Company at a cost of 
$8,000. Five motors, fourteen electric 
circuits, fifteen automatic switches, and 


six relays are required to drive the levers, 
gears, rollers, and chains that operate the 
realistic model. Each step in the glass- 
making process is explained by ‘legends 
automatically flashed on a screen. The 
diminutive glass plant took a year and a 
half to construct. It will be shown at 
scientific meetings, industrial conventions, 
and museums throughout the country. 









The Potis Now 


Removed For Castiny 





As “glass” is manufactured in this working model of a foundry, legends flash on screen at center 
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Electric field on table causes these neon-tube ornaments to glow 





PIPE BOWL IS SPLIT 
FOR DUMPING ASHES 


To REMOVE ashes from a pipe recently 
invented, the smoker merely pulls apart 
the cherry-wood bowl, which is constructed 
in two sections hinged at the bottom. 
When the hinged halves are closed, two 
flanges of heat-resisting metal set into the 
wood overlap to form an air-tight joint. 


DRUG CURES “SLEEPERS” 


Persons afflicted with narcolepsy, or 
constant sleepiness, are being treated with 
benzedrine, a new drug which keeps peo- 
ple awake. In a recent test, nine chronic 
“sleepers” who received the drug obtained 
complete relief. Benzedrine is also useful 
in treating muscular disorders. 
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SPIRAL TOOL TRUES 
ABRASIVE WHEELS 


ABRASIVE wheels are easily 
leveled and made true with a 
spiral cutter recently marketed. 
The device is held against the 
wheel as it revolves; it is not 
necessary to move it back and 
forth across the wheel surface, 
since the spiral arrangement 
automatically trues the wheel. 
Cutters are manufactured in 
three interchangeable styles for 
fine, medium, and coarse work. 
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New portable stroboscope in use in an engine-testing laboratory 


WAR PLANE SHOUTS 
WARNINGS TO 
REBEL TRIBESMEN 


G1AnT loudspeakers take the 
place of bomb racks under the 
fuselage of a huge war plane 
used by the British Royal Air 
Force to subdue rebellious na- 
tive tribes in Irak, a British man- 
date in Mesopotamia. Officers 
report that words of warning 
spoken into cabin microphones 
and thrown down from the sky 
by means of powerful ampli- 
fiers prove more effective than 
bombs in quelling tribal revolts. 
Native interpreters, or officers 
familiar with the local vernac- 
ular, serve as “announcers” in 
this novel form of control. In 
addition to its use against ac- 
tual rebels, the method is ex- 
pected to be of value in or- 
dinary police work in sparsely 
settled regions, or for directing 
large masses of people. Officials 
plan to try the same system in 
Somaliland, Northwest India, 
and other countries under the 
control of the empire which 
have large tribal populations. 


NEW PORTABLE STROBOSCOPE USES FLASHING NEON LAMP 


Bi. 


Vibration “‘stopped”’ by stroboscope 
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EADILY portable and op- 
erated from any electric 
outlet, a new compact strobo- 
scope may replace bulkier and 
costlier models heretofore em- 
ployed in industry to make 
moving machinery appear to 
stand still in order to check the 
behavior of rotating and vi- 
brating parts. All such devices 
“stop” motion by illuminating 
a machine intermittently, the 
flashes of light being timed to 
coincide with a recurring point 
in the machine’s cycle of op- 
eration, and the new instru- 
ment employs a powerful neon 
lamp of improved design for 
this purpose. The instrument, 
according to the inventor, is 
also highly efficient when used 
as a tachometer. 





British bombing plane with loudspeakers mounted under its fuselage for 


shouting words of admonition to rebellious tribesmen on the ground 


Highway patrolmen of the Automobile Club of Southern California, demonstrating the various services they perform for 
motorists. Complete equipment for medical and mechanical first aid is carried in the three-wheeled motor-cycle trucks 


THREE-WHEELED CARS CARRY 


AID TO AUTOISTS 


HIGHWAY patrolmen 
employed by the Auto- 
mobile Club of South- 
ern California (P.S.M.., 
June ’35, p. 20) now 
tour the roads in new 
three-wheeled motor- 
cycle trucks fully 
stocked and equipped 
to render mechanical 
and medical first aid to 
motorists in distress. In 
the photograph at the 
left, eight of these 
“Good Samaritans of 
the Highway” demon- 
strate simultaneously 
the important types of 
service they perform. 
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Uncle Sam’s 
Money Magicians 


RESTORE MUTILATED 
CURRENCY 


OOD CHOPPERS in Alabama, 
not long ago, stumbled upon 
six mysterious tree stumps. In 
the hollow of one, they noticed 
a wad of sodden paper. It proved to be 
$300 in rotting bills. A quarter of a mile 
away, another stump held $200. Axes were 
thrown aside and a treasure hunt ensued. 
Running from stump to stump, the men 
found that half a dozen contained hidden 
money. The total was more than $1,000. 

Where the bills came from is still a 
mystery. Police believed they were cached 
by robbers who were caught before they 
could return for their loot. All the bills 
were weathered almost white, and most 
were so rotted they fell into fragments. 
But experts of the Damaged Money Di- 
vision of the U. S. Treasury in Washing- 
ton made out the serial number on every 
bill and replaced the money with new 
currency. 

Under the direction of Miss Bertha O. 
Sherfy, the six women experts of this 
unique laboratory handle millions of dol- 
lars in mutilated money. Bills that have been 
burned, buried, eaten by acids, mangled 
by lawn mowers, chewed up by termites, 
swallowed by goats—all are familiar to 
these fortune restorers. 

Wearing aprons and using laboratory 
apparatus, the women put each mutilated 
bill through a scientific “third degree” to 
determine its identity. According to Gov- 
ernment rules, three fifths of a bill must 
be present to be redeemed at full value 
and two fifths to be redeemed at half val- 
ue. When less than two fifths of a bill is 
recovered, the claimant must present evi- 
dence of good character and must sign an 
affidavit that the rest of the money was 
completely destroyed. 

Not long ago, in the South, a workman 
in a cigarette factory dropped his pocket- 
book containing all the money he had in 

























































the world. Before he could recover it, it 
slid into the hopper of a huge shredding 
machine, and when the bills appeared they 
had been chopped into fragments. In spite 
of this, the tiny shreds were pieced to- 
gether in the Washington laboratory and 
new money was issued. 

Buried money is often hardest of all to 
identify. Dampness and decay destroy the 
engraving marks on the bill which are vi- 
tal to determining its identity and value. 
There have been more than 130 issues of 
currency, and the denominations run from 
one dollar to $10,000. Yet, the experts in 
Washington can tell from a clear frag- 
ment, almost at once, both the denomina- 
tion and issue of a given bill. 

In South Dakota, not long ago, a farm- 
er began tearing down the foundation of 
a chicken coop on a farm he had just 
purchased. Rotting in the wet ground un- 
der one of the planks, he discovered a. roll 


METAL KEEPS 
MONEY BEST 


The metal pipe fit- 
ting, pepper shak- 
er, and bed caster 
at the left protect- 
ed hidden money 
from fire. The cigar 
box contains the 
remains of a drink- 
ing glass that 
melted and mixed 
with the currency 





One of the six Government specialists 
in identifying mutilated money, exam- 
ining a charred bill under a magnify- 
ing lens. At left, a safe-deposit box 
salvaged from the S.S. Morro Castle. 
The fragments of currency in the drawer 
were identified to the extent of $4,700 


of hidden money. It had lain there for 
decades, evidently left by some pre- 
vious owner of the land. The finder 
forwarded it to Washington. Here the 
faint engraving marks were brought out 
and the currency was identified and re- 
placed with new bills. 

When newspaper headlines tell of a 
hurricane, a flood, a tornado, or a fire at 
sea, Miss Sherfy and her associates know 
that additional work is heading their way. 
Each disaster produces its crop of burned 
or mutilated money. For weeks after the 
recent Florida hurricane, torn and rain- 
soaked bills came to Washington from vic- 
tims of the catastrophe. 

Two metal boxes, blackened and bent 
by the terrific heat on the Morro Castle, 
the liner which burned off the New Jersey 
coast in the fall of 1934, are among Miss 
Sherfy’s prized possessions. They were 
the purser’s money boxes, snatched from 
the smoldering ruins of the ship. Of the 
$5,400 held by the boxes, $4,700 was 
identified by the Treasury laboratory, 
even though many of the bills were seem- 
ingly charred beyond recognition. 

In examining burned money, the first 
step is to get rid of the foreign matter 
and sort the remains of the bills into the 
separate denominations. W’th mucilage, 
the bits of charred material are stuck in 
place upon paper approximately the size 
of the original bill. The “recovered notes” 
are then placed between blotters under 
heavy weights until they are thoroughly 
dry. Later, each note is measured care- 
fully to determine how much of the origi- 
nal remains. 

Where do people hide their money? Her 
seventeen years’ experience as head of the 
Damaged Money Division has given Miss 
Sherfy a pretty good idea. Favorite spots 
are pepper boxes, (Continued on page 121) 
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uperpilots of Lomorrow 


LEARN TO FLY B 


CROSS the continent roars 

a trimotored airliner, 
recently retired from 
commercial service. In 

her large cabin, a dozen young 
men are busy mapping her 
course, taking shots at the sun 
with an octant, figuring drift, 
correcting air speed for altitude 


and temperature. At the con- Holding his hands’ above 
trols, “blind” except for a view the cockpit, the instruc- 
of the instrument panel, sits a tor shows that this ship 
student pilot following the on- is under the control of 
course drone of a radio-beam a beginner, flying blind 


signal. 

Spiraling upward, again blind 
under the hood, another youngster takes 
his training plane to 3,000 feet, levels off, 
and speeds through the California sky for 
a timed flight. 

Carefully observing his clock, turn-and- 
bank indicator, and finally his radio-beam 
centering device, yet another glides in on 
two invisible landing beams until his 
wheels touch earth and he rolls to a stop. 

For the first time in the history of avia- 
tion, embryo flyers are jumping off blind 
to start their training as transport pilots. 
When I visited the Boeing School of Aero- 
nautics recently to find out how inex- 
perienced boys who have never flown are 
learning in the course of a few weeks to 
pilot planes long distances from their home 
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field at Oakland, Calif., and back 
again with the accuracy of hom- 
ing pigeons, never viewing the 
earth, I got a preview of the su- 
perpilots who will fly tomorrow’s 
superplanes with an accuracy un- 
known to old-time airmen. 

I not only watched these boys 
from the ground as they put their 
training planes into tail spins 
and pulled them out again, “flew 
the beam” in large ships which 
once carried mail, and floated 
down in a seven-ton transport, 
following the landing beams to 
the ground. I went aloft, flying 
with a student who, during four 














hours “under the hood,” had never 
seen the earth from the air. 

Each of these boys flies twenty 
hours before he is permitted to look 
over the side for a view of the 
ground. For them, flying “by the 
seat of the pants” is ancient his- 
tory. They are learning from the 
start to rely on the gyroscopic turn 
indicator, artificial-horizon bank in- 
dicator, air-speed meter, magnetic 
compass, altimeter, rate-of-climb in- 
dicator, a watch—and radio. 

Suppose we go up for a closer 
view of an_ instrument-and-radio 
flight. Our student pilot in the dark 
forward cockpit is Dale Scott, who 
went west from Great Neck, Long 
Island, to join the pioneer class of 
blind fliers. LeRoy Gregg, a diminu- 
tive instructor who, in coaching 335 
students during his long aviation 
experience, has acquired consider- 
able authority as to the right and wrong 
ways to handle airplanes, occupies the 
rear cockpit. I am sitting in the com- 
fortable passenger’s cabin of the former 
mail plane, a pair of ‘phones clamped over 
my ears. Engine idling, the plane is stand- 


ALTIMETER 


Wiese . 
ACHOMETER 


Members of a class in avigation taking observa- 
tions of the sun and earth from cabin windows 


ing at the edge of the Oakland airport, her 
nose pointed toward San Francisco Bay. 

Above the noise of the 475-horsepower 

engine, Gregg’s voice rasps through the 
interphone: 

“Is your hood down tight, Scotty? Are 
your shutters open, and is 
your stabilizer set?” 

“Yes, sir.” 

“All right,” Gregg con- 
tinues. ‘““We’re going to try 
holding the beam today. I'll 
take her off and up to 200. 
You go straight ahead to 
1,000, spiral left to 2,000, 
and then make a right-hand 
spiral to 3,000. And check 
your time closely.” 

Instructions ended, Gregg 
opens the throttle. The ship 
leaps forward, down comes 
the tail, and up we roar. At 
200 feet, the left wing dips 
slightly, indicating that 
Scotty has taken over and 


we are starting a forty-minute flight 
of precision, climbing by watch and 
turn-and-bank indicator to 3,000 
feet, soon to soar out over the hills 
guided by the narrow and invisible 
radio range beacon, to turn at last 
and follow the ever-narrowing beam 
back to the home port. 

Straight ahead we fly, until the 
altimeter in the cabin registers 1,000 
feet; then I feel the plane bank 
slightly. We are climbing 400 feet 
a minute, while the ship lies over on 
its left wing at a ten-degree angle. 
At intervals, Gregg breaks through 
with words of encouragement and 
warning. 

“Remember, Scotty,” the voice 
says, “I want a two-minute spiral. 
That will complete your circle. Hold 
your left rudder over and watch your 
turn hand. Check your air speed. 
Don’t pull back on the stick com- 
ing out of the turn, or you may stall.” 

Scotty completes the circle after climb- 
ing 800 feet. Now the ship lies easily over 
on the right wing, and the student starts 
his timed spiral to the right. Again, for 
two minutes to the second, we climb. Pre- 
cisely on the dot, Scotty levels off. We 
are on course, all right, but the altimeter 
registers, 2,200 feet. 

“Fine going,” the voice squeaks, “but 
short on altitude. I know you can’t watch 
everything, Scotty, but keep your eye on 
your engine today. Rev her up to 1,750 
and hold her there.” 

I feel the ship gather speed as Scotty 
eases the throttle forward. Again the cir- 
cuit opens. 

“We're going out the Livermore beam at 
3,000. You'll have to climb a little going 
out. By the way, what should be your 
compass course?” 

“Eighty degrees.” 

“That’s right. Now remember, after we 
pass through the cone of silence the ‘A’ 
sector will be on the left, ‘N’ on the right. 
If you stay on course, you'll hear a steady 
hum. But, Scotty, if you’re on only half 
the time, I'll be satisfied.” 

Hardly has Gregg released the button 
on his speaking unit, which opens the 
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A retired transport plane, now used as a flying class room, being tuned up 
for a trip. At right, students learn avigation, the aerial counterpart of 
navigation, in the cabin of this ship while soaring high above the earth 


climbing as he does so. 

“You're bound to climb 
when you pull on your 
stick,” the voice warns. ‘“‘Let 
her go once. See, she’s a 
little nose-heavy.” 

We hit the beam again, 
and once more the monot- 
onous song pours into our 
ears. 

“Atta boy, Scotty,” says 
the interphone. “Now hold 
your rate of climb level. 


three-phone circuit for conversation, when 
the steady hum which has been flowing 
through my earphones ceases. We are 
now in the cone of silence, a “blank” radio 
space nearly a quarter-mile wide at 2,200 
feet above the radio range station, whose 
shacks I see below. These are located near 
the edge of the airport. From them radi- 
ate four beams, down which radio-equipped 
planes may be guided to safety. 

Seconds pass. We are now flying at 
2.400 feet. As abruptly as it ceased, the 
ear-splitting hum commences again. We 


are fanning along toward 
Livermore, secure in the 
knowledge that this mon- 
otone of radio racing up 
from under our tail is 
guiding this student pilot 
as surely as any land- 
mark. Now the hum 
breaks off, and the stac- 
cato dot-dash of the “A” 
comes through. As Scotty 
eases forward on the 
right rudder, holding the 
stick neutral trying for a 
flat, easy turn, Gregg 
corrects him: 

“You kicked her over 
too hard, and you’re in 
the ‘N’ sector now. Come 
back at ten degrees and 
turn to your compass 
course when you hear 
the hum.” 

back, 


Scotty swings 





George I. Myers, 
director of fly- 
ing, explains 
the principle 
of the radio 
beam to a class. 
At left, embryo 
pilots testing 
an altimeter in 
a vacuum case 
to see how de- 
pendable it is 


Airliner skippers of tomorrow 
assembling a motor which they 


will later install in a plane 


No. No. You are diving 
now.” 
Not what aviators call 
a nose dive, but a gentle 
glide. Yet, to a pilot fly- 
ing a beam where alti- 
tude may be important, 
loss of a few hundred 
feet could spell the dif- 
ference between a happy 
landing and death. Scotty 
brings the nose up, and 
soon we are flying at 3,- 
000 feet. Back and forth 
we weave, now on course, 
again straying out into 
the “A” or “N” sector. 
The young pilot is tak- 
ing his initiation on the beam like 
a veteran. 

Through the rough air swirling up 
from the rolling hills beneath, Scotty 
plows along on course. The plane 
pitches and rolls fitfully as updrafts 
catch us under the wings. But the 
novice in the dark cockpit, guided by 
his ears and seven instruments on his 
panel, pilots the plane along the beam 
until Gregg again speaks. 

“T’ll give you a rest,” he says, “and 
turn her around. We’re about fifteen 
miles out now. Your course going 
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home is 250 degrees. Keep her at 3,000. 
Remember, ‘A’s’ are on the right, ‘N’s’ on 
the left going in. And try to relax, Scotty. 
Everything’s going fine.” 

Again the student takes over. He is tir- 
ing now from the strain, and in the rough 
air begins to overcontrol. In a short time, 
we ‘climb to 3,600 as he weaves back and 
forth across the on-course signal. Gregg 
brings him back with a warning. 

Only once more during the next five 
ninutes does the instructor open the cir- 
cuit, lending an encouraging voice to the 
weary student. “When you’re in the beam, 
check with your compass,” he says. “If 
you hold the needle at 260 degrees, you 
will not stray far off.” Soon after Gregg 
signs off, the hum ceases. Once more we 
are in the cone of silence, thus concluding 
Scotty’s first lesson on the beam. 

Five minutes later, standing on the ramp 
alongside the one-man flying class room 
I saw a large trimotored plane gliding past 
the field, ready to follow a positively in- 
dicated radio path to earth. At her con- 
trols, too, sat a student under a darkened 
hood; beside him, a veteran instructor, 
ready to pull him out of trouble should he 
undershoot the field or threaten to make 
a pancake landing. On literally hundreds 
of occasions, student pilots of little ex- 
perience have brought this large ship down 
safely on landing beams. 

“Must be tough on a youngster to trust 
himself bringing a large plane down a 
radio beam,” I commented to Gregg. 

“Not so bad,” he told me, “for those 
who have learned two things: to interpret 
their instruments properly, and to believe 
what their instruments tell them. 

“This boy has just flown a definite com- 
pass course through the cone of silence. 
He knows where the field is located with 
reference to the cone. So, he glides into 
a turn and by timing himself and watch- 
ing his altimeter, knows when he should 
enter the first marker beacon. 

“You see, there are two landing beams 
sent out from the radio station at the far 
edge of the field. One is vertical, the other 
horizontal. As the student approaches the 
field two pointers on a combination dial, 
known as a radio-beam centering device, 
show him constantly whether he is stray- 
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Instrument - flying 
pupils checking 
a radio landing- 
beam receiver for 
accuracy after a 
flight. Below, a 
high-frequency os- 
cillator used for 
testing receivers. 
Each pilot is re- 
quired to qualify 
for a radio opera- 
tor’s license and 
understand the in- 
struments he uses 
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ing to right or left, or above or below the 
proper gliding path. 

“When he’s 2,000 feet from the field, 
a vertical beam signals that distance, and 
another placed at the edge of the field 
tells him to drop her down to a landing. 
It’s really quite simple—maintain the 
proper gliding angle, keep flying speed, 


watch the pointers, and fly her in until the 
wheels are rolling.” 

Although these youngsters fly aaily un- 
der the hood, they’re really well oriented 
at all times, for before their first flight 
they studied a map painted on the con- 
crete apron near the flight house. Here 
they saw how the beams intersect at the 
cone of silence, and noted the position o/ 
the cone with relation to the landing field. 

Six student pilots had amassed a total 
of 120 hours in the air when I visited the 
Boeing school—and not one of these knew 
what the earth looks like from an airplane. 
How do these embryo pilots feel as, in 
utter darkness, they zoom into the sky. 
spiral upward, spin, recover from stalls 
and slips, follow the beam, and finally 
bring their planes down to blind landings? 

“Boring, utterly boring, as far as fun 
goes,” one told me. “Can’t see anything. 
The instructor tells you how the stick and 
pedals should maneuver the ship when you 
move them. Then you roar off the airport 
and try to remember what a half dozen in- 
struments are trying to tell you. For a to- 
tal of nearly two days you sit there, tense, 
trying to run the plane. I get along well 
enough for twenty-five minutes at a time, 
but the next ten are tough. Likely as not, 
I turn her on her back or unwittingly kick 
her into a spin. Of course, my altimeter 
tells me I am far enough from the ground 
and I know the instructor will keep me 
out of trouble. Oh, well, they say the first 
twenty hours are the hardest.” 

The secret of success—and safety— 
lies in proper timing. These boys fly by 
the watch. So many seconds for this, so 
many seconds or minutes for that. 

“You always know where you ought to 
be,” another student explained, “and if 
you’ve done everything right, that’s just 
exactly where you are.” 

“How about landing?” I inquired. “Es- 
pecially the first. Do you get the jitters?” 

“Sure,” he confessed, “but not because 
I’m afraid I might run into the ground. 
What I really fear is that I’ll make some 
mistake and the instructor’s voice will 
boom through the interphone, giving me 
the dickens. When I get really close to 
the ground, say (Continued on page 122) 


Future pilots covering the fuselage of a damaged plane in the school shops 
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possible by an amazing “electron tele- 

scope” just perfécted by Dr.-V. K. 
Zworykin of the Radio Corporation of 
America. Startling applications result from 
its ability to transform invisible rays of 
infra-red or “black” light, emitted by un- 
seen objects, into visible images -of the 
objects. : 

Pointed into haze that ordinary light can- 
not penetrate, the electron telescope will 
reveal the landmarks of a dangerous pass- 
age so that a ship can navigate it in safety, 
or pick up the lights and outlines of an air- 
port for a plane that is groping for a land- 
ing. Haze is no barrier to the infra-red rays 
that the telescope uses. 

On a pitch-black night, a beam of infra- 
red rays may be projected artificially at a 
distant target, and an observer using the 
electron telescope will be able to see objects 
struck by the beams as plainly as by day. 
An ordinary searchiight emits infra-red 
rays, and dark screens have been made that 
will transmit these rays alone, withholding 
all visible light. Thus, observations could 
be made in absolute secrecy—a possibility 
of untold military significance. 

In an entirely different field, the new 
instrument will come tothe aid of the 
biologist. Applied to a microscope, it will 
enable an observer to study germs and 
tissue by infra-red light, bringing out de- 
tails unseen under ordinary illumination, 
and obviating the use of intense light or 
stains that often kill the specimens. Thus 
the electron telescope will bring the natural 
development of hitherto baffling cells with- 
in the range of human vision. 

The instrument that makes all this possi- 
ble is essentially a television transmitter 
and receiver in one. Its function is to form 
an image from infra-red rays, and to trans- 
form this invisible picture, by television 
principles, into a second image consisting 
of visible light. The compact apparatus that 
accomplishes the feat is housed in a box like 
that of a street photographer’s camera. 


G poss in the dark is literally made 


MARCH, 1936 


A motion-picture scene as it appears when projected on 
the viewing screen of the new instrument by infra-red 
light. Note how much of the detail has been preserved 


Black-Light Telescope Sees in the Dark 


How an aviator could 
use the electron tele- 
scope to pierce haze 
for a landing. Circle 
shows image he sees 


VISIBLE IMAGE. 
FORMED Hi 


EYEPIECE 








A standard camera lens forms the origi- 
nal image, upon a metal plate within a large 
vacuum tube. Wherever infra-red rays 
strike the plate, a thin coating of chemi- 
cally treated silver emits electrons. Just as 
a lens focuses light rays, charged electric 
rings focus the streams of electrons upon 
a fluorescent screen, resembling an X-ray 
viewing screen. The screen glows with a 
greenish light wherever the electrified par- 
ticles strike it, and the visible image is thus 
produced. The definition is said to be com- 
parable to that obtained by photography. 

In a recent demonstration before a group 
of scientists, motion pictures were viewed 
through the electron telescope. Interposed 
in the projector beam, a filter of dark glass 
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SUS STREAN'S 
PELECTRONS 


This close-up view 
of the electron tele- 
scope, shows how 
an invisible image 
formed by infra-red 
rays is made visible 
on the viewing screen 





At the left, the in- 
strument is applied 
to a microscope for 
the study of germs 
under infra-red rays. 
In this view, the 
outer case is removed 


allowed only infra-red rays to pass, cutting 
off all visible light, without impairing the 
clarity of the images on the viewing screen. 
The device is also sensitive to visible light. 

Interesting experimental devices, such as 
the “noctovisor” of John L. Baird, British 
television experimenter, have been devel- 
oped previously in attempts to find a prac- 
tical means of seeing in the dark. What 
distinguishes the new electron telescope 
from apparatus hitherto tried out, however, 
is its novel scheme of focusing electrons 
like light beams, dispensing at one stroke 
with all moving parts and with cumbersome 
scanning devices. Thus it turns what might 
otherwise be a laboratory toy into a com- 
pact instrument for immediate practical use. 
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OLED THROUGH” months 
ahead of schedule and seventy- 
five percent completed at this 
writing, the new Midtown 

Hudson Tunnel linking New York City 
and New Jersey reflects the striking prog- 
ress that has been made in engineering 
methods in the last few years. Mechanical 
innovations employed to speed the con- 
struction of New York’s latest vehicular 
tube are declared to mark a major advance 
in the art of tunneling. 

A new invention, a mighty hydraulic 
wrench, helped sand hogs toiling far be- 
low the bed of the Hudson River to shat- 
ter long-standing records in erecting the 
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Sand hogs at work in the tunnel as the big shield pushes ahead of them 


5 


THE TUBE 


A section of 
the tunnel wall 
set up above 
ground to test 
a model of the 
erector arm 
used to place 
ring segments 


twenty-two-ton iron rings that form the 
backbone of the tunnel. Each of these 
rings is composed of fourteen curved seg- 
ments, bolted together, and the assembled 
ring is bolted to the last preceding one as 
the tunnel progresses. Formerly, two husky 
workers strained at the end of a five-foot 
wrench to pull each of the nuts tight. The 
new hydraulic wrench eliminated this man- 
ual labor. Resembling the minute hand 
of a monster clock, it rode around a cir- 
cular track within the tunnel, while its 
metal hand grasped each nut and speedily 
whirled it home to just the proper ten- 
sion. With this potent aid, sand hogs 
were able to erect as much as forty-five 


Y GLASS-LINED 


iver Lunnel 
Bil Jt inRecord Vime 


feet of tunnel wall—eighteen rings—in a 
single day, as compared with a maximum 
of twenty-four feet when the work was 
done by hand. 

Thanks to this device and to a host of 
other important, if less spectacular, refine- 
ments in mechanical technique—including 
an improved type of erector arm to lift 
the heavy segments into place, and high- 
speed muck conveyors that disposed of 
the river-bed 00ze through which the tun- 
nel was pushed—its construction is ex- 
pected to set a speed record for under- 
takings of its type. Its scheduled open- 
ing date of January 1, 1938, may be mate- 
rially advanced. 

Motorists will then have a first-hand 
opportunity to inspect a real novelty in 
tunnel design—a roof of glass. Eight 
thousand panes of cream-colored glass will 
line the top of the tube and form the 
largest glass ceiling in the world. The 
novel lining is expected to save large sums 
that otherwise would have to be expend- 
ed periodically for cleaning and repaint- 
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Modern Engineering Marvels, Including a Giant 


Hydraulic Wrench for Tightening Nuts, Help To 
Push New Vehicular Tube Under the Hudson River 


By ALDEN P. ARMAGNAC 


ing a bare concrete ceiling, like that of 
the Holland Tunnel which connects the 
two states a little farther down the river. 
Although the walls of this earlier tun- 
nel were tiled, its ceiling was merely of 
painted concrete, since its was feared that 
the constant jarring of traffic would shake 
tiles loose and cause them to fall out. The 
problem has new been solved by the in- 
ver.tion of ingenious metal grippers, that 
hold a tile or a pane of glass with equal 
facility, securing it firmly to the concrete 
base. In the Midtown tube, these frames 
will ho.d glass panes because these have 
been found ciieaper than ceramic tile. The 
glass wil! have a stippled surface, designed 
to minimize glare and to improve the ef- 
ficiency ef the tunnel lighting system. 
When first opened, the Midtown Hud- 
son Tunnel will consist of a single tube 
carrying two lanes of traffic in opposite 
directions, between West Thirty-Eighth 
Street, in New York City, and Weehawk- 
en, N. J. Eventually, a second tube will 
be pushed through alongside the first, and 
each will then become a one-way turthel. 
Funds advanced by the Public Works 
Administration, under Administrator Har- 
old L. Ickes, permitted the start of the 
ambitious project with the construction 
of the first tube, which in itself will help 
relieve traffic congestion at the George 
Washington Bridge to the north and the 
Holland Vehicular Tunnel to the south. 
Facts and figures revealed by Wharton 
Green, resident project engineer, show the 
magnitude of the undertaking. The new 
tunnel, passing from New York beneath 
the Hudson River and piercing the solid 
rock of the Palisades on the New Jersey 
shore, will measure about 8,000 feet be- 


tween portals. Its thirty-one-foot di- 
ameter will permit a roadway a foot 
and a half wider than that of the Hol- 
land Tunnel. More than 170.000 cu- 
bic yards of rock, earth, and silt have 
been displaced, and 2,300 rings erected, 
to construct this huge shaft since 
ground was broken in May, 1934. 

A circular metal shield, weighing 400 
tons was advanced a few feet at a time 
by thirty hydraulic 
jacks of titantic pow- 
er to punch a hole for 
the tunnel through the 
river bed, _ starting 
from the Jersey side. 
As it passed beneath 
a railroad, it added an 
amusing mishap to the 
annals of the tunnel, 
for its molelike trail 
upended the rails and 
a station platform as 
if an earthquake had 
hit them. Then, plung- 
ing down into the 
river ooze, it started 
its real work, Air pres- 
sures up to forty-five 
pounds to the square 
inch kept water out of the shaft as sand 
hogs toiled within the thimblelike trailing 
edge of the shield, erecting iron walls that 
consolidated their hard-won gains at every 
push of the giant mole. Bubbles rising to 
the surface of the river told of their con- 
stant peril lest a minor air leak should 
suddenly devlop into a major “blow,” 
or escape of air, which might shoot them 
through the river bed or let the river in 
upon them. Completion of the ringed 

shell of the tunnel, as 


nuts on rings. 








it was finally holed 
through into the con- 















NEW WRENCH SPEEDS WORK 


At top, a hydraulic wrench that 
rides circular track to tighten 
Above, 
pound bolt and nut. At right, the 
old method of tightening by hand 


MAN-MADE MOLEHILL 


Burrowing under a railroad 
track near the river shore, 
the mechanical mole raised 
the track and platform as 
shown in odd view at left 


UNDERWATER HIGHWAY 


Drawing at right shows cross sec- 
tion of tunnel. Highway is laid 
in a tube thirty-one feet in diam- 
eter, made by bolting together 
curved iron segments to form rings 















eleven- 


necting shaft from the New York end, 
enabled the abnormal pressure to be re- 
leased. As this issue goes to press, work- 
men are placing the concrete that will 
line the finished tube, and erecting the 
roadway that will enable motorists to 
cover in a few minutes a journey that took 
sand hogs fourteen and a*half months. 
Eventually, an underground highway 
may link the Midtown Tunnel with a pro- 
jected tube under the East River, on the 
opposite side of Manhattan Island, giving 
motorists a through route between Long 
Island points and New Jersey mainland. 
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Cut-away view of the bed of the Hudson River, with the new tunnel plunging under it to link the midtown section of New York City with New Jersey 
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ADD REALISM TO 
MODERN MovIEs 


N HOLLYWOOD you will find 

more sane people performing 
crazy jobs than anywhere else 
in the world. 

Painting horses’ tails, for instance. 
Or bleaching steer bones, breaking 
crockery, painting blood stains on 
shirts, waxing and polishing artificial 
fruit, painting natural flowers odd 
colors for the camera, spinning giant 
spider webs, grunting and groaning 
and shrieking in imitation of birds 
and animals, chasing bedbugs, and 
¢ bmitting to snake bites. 

No job is too queer for these be- 
hind-the-scenes workers in the City 
of Celluloid, for the demands of the f n 
camera and microphone are many and 
varied. Take horses’ tails. Harold 
Lloyd selected a fine sorrel mare to 
pull his wagon in “The Milky Way,” 
but the cameraman soon registered a 
protest. The tail wouldn’t 
photograph well. Camera- 
man, director, and the 
owner of the animal con- 
ferred, and a half hour 
later Jerry Smith found 
himself busy “blonding” 
the tail with a paint spray 
gun so that it might show 
up more clearly as it 
swished back and forth 
across the actor’s face. 

Occupations that would 
be queer in Seattle or 
Miami are commonplace 
in Hollywood. Five hun- 
dred men and women are 
listed in studio director- 
ies as owners of animals 






With paint, blow- 
torch, and lamp- 
black, this painter is 
giving a movie set 
the appearance of 
being old and worn 





SQUEAK ELIMINATOR. C. W. Hutchinson, a carpenter, testing 
the floor of a set for squeaks that might spoil the sound recording 
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Jerry Smith, one of Hollywood’s odd-job 
men, spraying a horse’s tail with paint to 
make it register well. At left, Fritz Dickie 
at work on his collection of bleached bones, 
used for atmosphere in western pictures 


available for pictures at a rental rang- 
ing from five dollars to $100 daily. There 
are, too, men who will catch anything 
that lives in Southern California on short 
notice and deliver their victims, alive and 
kicking, to any studio—for a price. 

Not long ago, a studio demanded de- 
livery within forty-eight hours of 320 
grasshoppers, 225 large red roaches, 160 
bedbugs, 430 spiders, sixty small roaches, 
and twenty-four black beetles. The firm 
receiving the request devised ways and 
means of filling the order. A scout found 
the bedbugs in a Chinese lodging house, 
and bought them by exchanging two new 
cots and a sum of money for two old beds. 
Five experienced bug men took to the 
fields near Los Angeles and netted the 
grasshoppers during a two-day chase. 
Spiders were plucked from thick hedges. 
The basement of a large office building 
yielded up the cockroaches. 

“This,” declared one of the pug chas- 
ers, ‘““was the craziest order we ever got. 
Well, nearly the craziest. Sometimes a 
studio wants some one to be bitten by a 
rattler. For fifty bucks a bite, I'll let ’em 


strike. When they’re cold, they don’t real-- 


ly bite. Anyway, I wear boots, so it’s 


easy money for just letting them try their fangs out.” 

As I toured Hollywood, seeking out the world’s queerest 
jobs and talking with the men who perform these unusual 
tasks, I found a score of them earning their daily bread at 
things which look silly, but which have very definite values. 

For instance, on the roof of a great stage at the Paramount 
studio, I discovered Fritz Dickie examining the bleached bones 
of a dozen steers which had succumbed to the slaughterhouse 
hammer a few weeks before. It is Dickie’s job to collect old 
bones and bleach them for use in western pictures. For sev- 
eral years he made regular trips to the Southern California 
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Painting horses’ tails, spinning spider 





webs, and weighing chorus girls are 
only a few of Hollywood’s odd chores 


By JOHN E. LODGE 












































A HUMAN SPIDER 
SPINNING WEBS 


Using an electric fan 
fitted with a contain- 
er of liquid rubber, 
Harry Thompson spins 
realistic ‘“‘cobwebs.”’ 
He can fill a “haunt- 
ed house” with spider 
webs in a few minutes 
















A MAGIC BOX. From this mysterious cabinet Irving Sindler, head 
property man for the Samuel Goldwyn studio, can produce anything 
from a needle and thread to a champagne popper. He is holding the latter 










ang- deserts seeking old bones, but the desert 
here no longer takes its historic toll of cattle, sHOOTING STARS 
hing so he now obtains them from slaughter- IN COLORS 
hort houses, and does his own bleaching. Quangs Mewelt Ras. 4 
and Then, there’s the squeak eliminator. new studio job, mak- 
This is not a mechanical device, but a ing photographs of 
de- carpenter named Robert Green. He fer- y0vie Stars in color. 
24 ere he is getting a 
320 rets out squeaks on each new set by push- shot of Shirley Temple 
160 ing a roller over the floor. Out come his 
hes, hammer and nails, and he kills the squeak 
irm before some actor releases the noise and 
and spoils a scene. Green has found and de- Camp breaks crockery and statuary so ef- @ 
und stroyed hundreds of squeaks, any one of _ fectively that whenever a scene is shot in which (@@ 
use, which might have cost a month’s wages in _a fight or storm supposedly has taken place, he @ 
1eW lost time and spoiled film. smashes a score or more of plates, statues, and # 
ods. ‘All glass used on a motion-picture set vases to small bits. Scattered around the set,# 
the must be perfectly transparent, else the these fragments add to the appearance of con- 
the camera will pick up reflections and regis- _ fusion. 
ASE. ter the dirt. Not long ago, an actress Specialists get these odd jobs. A man who 
5eS. walked through a plate-glass show win- is found to do one thing well gets the call for 
ing dow and fractured her nose. Immediate- similar tasks whenever the need arises. Aging, 
ly, Charles Beauchamp got a new job. for instance. Everything appearing in a set, 
las- On every set involving the use of glass, it such as a British street whose houses are sup- 
sot. is his duty to stretch strips of black tape posed to have been built a hundred years ago, 
5 a in the form of crosses over all glass un- or an old house, must be given the appearance 
y a til the camera begins to reel. No further of age. 
em . glass accidents have been reported in that Carpenters, equipped with blowtorches, gray 
sal studio. paint, and lampblack, burn off fresh paint and 
It's “Mirror spoiler” is the unusual assign- “dirty” the walls in short order. The set it- 
ment given William Witt whenever his self aged, property men bring in the smaller 
est studio films a picture requiring the use of articles, such as chairs and pictures. These, 
Jal mirrors on the set. And with good reason, too, must give the appearance of long, continu- 
at for mirrors, no matter how carefully ous use. Pat Delaney has aged more small ob- 
es. placed, pick up light and bounce it back jects than any other Hollywood property man. 
int into the camera. In order to kill this He applies dark shellac and an assortment of 
a halation, Witt coats all mirrors with a paints to remove the newness from these things. ee ne er 
Ist thin layer of liquid wax. Delaney learned his job while reproducing an- acter, and. the. “stand-in” who takes 
Id Whereas it is one man’s job to save  tique furniture. Then he went to Hollywood his place during the long hours of 
v properties from damage, it is another’s to and landed his unusual job with a studio. preparation before scenes are made 
a do a classy job of wrecking things. Arthur Suppose the director calls for a cobweb- 
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filled haunted house. After the set has 
been aged, in walks a human spider to 
spin the web. Harry Thompson recently 
devised a novel machine with which he 
can fill a large room with interlaced webs 
in ten minutes. This consists of an elec- 
tric fan, with a container of liquid rubber 
fitted directly in front of the blades. Cen- 
trifugal force ejects a tiny thread and the 
air current blows it out. 

It is the ambition of every director to 
see his production and name on the screen, 
and of every actor to have his face regis- 
tering comedy or tragedy in all the thea- 
ters of the land. Yet, there is in Holly- 
wood one man who has directed thousands 
of pictures, not one foot of which ever 
reached the public; and there are scores 
of actors of whom a camera has never 
ground out a scene. 

The gentleman who has filmed so many 
scenes, all of which are destined from the 
beginning for the scrap can, is a test di- 
rector. To him come all the principal play- 
ers of sixty feature pictures produced an- 
nually by the studio where he is em- 
ployed. He tests them to make sure their 
make-up is of the proper color and tone, 
and properly applied; that they have se- 
lected suitable costumes; and that they 
read their lines in accord with the 
“mood” selected for each character. 
Those who “pass” are selected for the 
picture, and the test film is discarded. 

Actors you never see are known as 
“stand-ins.” Paid moderate salaries, 
these men and women are chosen be- 


Painting the lily-is the novel job held 
by Bill Tait, shown below changing the 
color of flowers with a common spray gun 
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cause each resembles in size and features 
some high-salaried star. The “stand-in” 
appears for long hours before the camera, 
sitting, standing, and walking, while the 
cameraman studies angles and makes ad- 
justments. At the last moment, when all 
is ready, the star, untired by these tedious 
preliminaries, appears and plays the scene. 
Seldom do you see a natural flower or 
blossom in a picture. Usually, even the 
color is not actuaMy that of its natural 
prototype. For instance, Roy L. Hollis 
specializes in creating beautiful artificial 
flowers and trees, making them of lac- 
quer, bamboo, copper, and paper. Not 
long ago, Hollis produced in a few days 
10,000 branches of peach blossoms, each 
consisting of wood-fiber flowers tied to 
natural wood. On another occasion, he 
made 100 apple blossoms, each five feet 
wide and containing five paper petals. 
Hollis has completed as many as 720,000 
flowers and branches for a single movie 
production. Because of the artistic ap- 
pearance and long life of artificial flow- 
ers, less than one tenth of all blooms seen 
on the screen is provided by nature. 
What happens to real flowers used in the 
movies, before the director shoots the 

















Fred Harris, location director 
for Paramount, with a map of 
Southern California showing 
the areas that duplicate the 
scenery of any given part of 
the world. At right, Pat De- 
laney applying shellac and 
paint to miniature portraits to 
make them look like antiques 


scene? Many flowers do not photograph 
well in their natural color; so, at one 
studio, Bill Tait not only keeps them fresh, 
but changes the color to suit varying con- 
ditions of background and lighting. Us- 
ing an ordinary spray gun and special dyes, 
Tait dyes roses blue and lilies purple or 
green, and performs other feats of magic 
while the camera waits. 

Like flowers, fruit does not register 
naturally, nor does it remain fresh longer 
than a few hours under the hot lights of a 
movie stage. Here again, artificial varie- 
ties are resorted to, and these must be giv- 
en the proper sheen by a “fruit polisher” 
who applies glycerin and liquid wax. Other- 
wise, apples, oranges, and grapes would 
look dull and unappetizing. 

Probably no studio worker has his in- 
genuity taxed more frequently than the 
property man. He may be called upon one 
minute to supply an old champagne bottle, 
only to have the director follow this or- 
der with a demand for a cowbell. Irving 
Sindler, head property man at the Samuel 
Goldwyn studio, has developed several 
portable boxes which he keeps on the set 
near the cameras. From these he can pro- 
duce anything from a door bell (ready to 
ring), to fog-making apparatus, fly swat- 
ters, bottles, brooms, and popguns. One 
box is equipped with a mirror for use as 
an open “dressing room,” to touch up a 
star’s make-up. 

Each studio has its guardian of the 
silver. Not tableware, as you might sus- 
pect, but large ingots recovered from de- 
veloping solutions. Silver salts are washed 
off the film in the process of developing. 
and the water is run into large vats. There. 
by an electrolytic: process, the silver is 
captured in (Continued on page 126) 















Hollywood’s standing army—members of the Military Picture Players, a unique organization which supplies trained soldiers for military and histor- 
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ical movies. Trained to obey commands in nine languages, these warriors impersonate troops of any nation or period. In this scene they are German 
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The builders of this unique 
two-way scooter coast back 
and forth on hilly streets 





NOTCHES IN CORN KNIFE 
PICK UP FALLEN STALKS 


Corn harvesting 
is made easier by 
atwo-purpose knife 
just introduced. 
The tool has two 
‘‘hooks” notched 
out of the dull edge 
of the blade, one 
at the end and one 
in the middle; with 
these the farmer 
pulls up leaning or fallen corn stalks to 
the right position for cutting with the 
sharp side of the blade. The hook at the 
end of the blade is used for handling stalks 
that have fallen flat, while the one in the 
middle picks up those that are leaning 
over. The device not only eliminates the 
necessity for continuous stooping and 
bending, but also is said to speed up the 
work of harvesting. 








NOVEL SCOOTER HAS TWO FRONT ENDS 


Sitt1nc back to back aboard a two-way scooter of 
their own design, two San Francisco, Calif., boys enjoy 
a novel form of coasting on the city’s hilly streets. 


One boy steers the odd 
vehicle as it rumbles to 
the bottom of a hill and 
coasts part of the way 
up another, Then, with- 
out turning the six- 
wheeled car around, the 
second boy takes the 
other steering wheel to 
guide the scooter back 
down the slope. 


AMATEURS USE NEW-TYPE DIVING MASK 


Members of a newly founded French masks cover the face and are held in place 


“underwater” club use a novel type of 


by straps fastened about the head. When 


diving outfit. Transparent, water-tight submerged, the divers breathe through 


ECHOES GAUGED BY WHIRLING LIGHT 


Ecuoes of artificial thunder discharged 
from the loudspeaker of a new sound ap- 
paratus are accurately measured by means 
of a whirling neon light to test the acous- 
tics of a room. Both the clap of “thun- 
der” and its various reverberations from 
walls and ceiling are picked up by a sensi- 
tive microphone, amplified, and made to 
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An arc of light thrown on 
a rotating arm gauges the 
duration of room echoes 


flash a neon bulb which spins on a, ro- 
tating arm. Room echoes are measured 
by the length of the lighted arc made 
by the whirling lamp. The device will 
be used in correcting the acoustics of 
large auditoriums, court rooms, lecture 
halls, and classrooms in schools and 
universities. 


A party of amateur divers in a bathing pool in Paris, 
France. They are wearing transparent, water-tight masks 


long rubber tubes, the ends of 
which are held above the sur- 
face by metal clamps attached 
to floating rings resembling 
life preservers. Thus, the 
wearers can move about un- 
der the water for long periods 
of time. The club was formed 
by a group of people inter- 
ested in diving and underwat- 
er exploration as an enjoyable 
hobby and form of exercise 
for their spare time. 








A floatirg ring 
resembling a 
life preserver 
supports an air 
tube through 
which the diver 
draws breath 











MOVING SUPPORT GUIDES 
BLADES ON OILSTONE 


A cIRcULAR oilstone with an ingenious 


guide makes it easy to hold chisels, plane 


blades, and other bevel-edged tools at the 
correct angle during sharpening. Grasped in 
a special holder, the tool is moved back and 
forth over the stone, while a ball-bearing post 
beneath the holder rides along the surface of 
a disk-shaped guiding table. The proper angle 
is maintained regardless of pressure applied. 
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PIPES IN WALLS HEAT OR COOL NOVEL CONCRETE HOUSE 


Asbestos flues set in the walls of the 
house before concrete was poured. Inset 
shows how pipes are placed in the walls 


ALLS act as radiators in a concrete 

house erected recently in Red Bluff, 
Calif., as an example of a new method of 
building construction. Warm air from a 
special type of heating plant rises through 
half-round asbestos flues embedded in the 
walls, and the heat is radiated from the 
inner wall surfaces into the rooms. A space 
under the floor acts as a supply reservoir 
for the warm air, which may also be dis- 
charged directly into rooms through grilles. 
Sprays of water in the heating plant keep 





HUGE LIGHTS TO EXPLORE 
THE UPPER AIR LEVELS 


Levets of the atmosphere beyond the 
reach of balloons are now to be studied by 
pointing giant searchlights skyward. The rays, 
reflected to earth by dust and other particles, 
will be collected for study with mirrors like 
the one shown above. Observers of the Car- 
negie Institution hope thus to glean new 
facts about the density and composition of 
the upper air, much as astronomers learn 
about stars by analyzing starlight. The test 
beam, interrupted at a given frequency by a 
shutter or “light-chopper” at the source, will 
be recognized by observing instruments tuned 
to this frequency. 
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In oval, exterior of house after 
concrete was applied. At top, the 
finished house with stucco coating 


the air at the correct humidity, and in 
summer they chill the air that is blown 
through the flue system to cool the house. 
The new method of construction is said 
to be very economical, both in first cost 
and in the operation of the heating and 
air-conditioning plant. The inventor, who 






constructed the experimental house shown 
in the accompanying illustrations, claims 
that in addition to its novel heating plant 
the new method of construction is such 
that it is less likely to be damaged by 
the action of fire, earthquake, moisture, 
and termites. 


SPRAY “SNOW” ON INDOOR SKI JUMP 


STARTING near the roof 
of a huge indoor arena, 
ski jumpers whizzed into 
space from what was called 
the first indoor ski jump 
in the world, erected re- 
cently for a winter-sports 
carnival at Boston, Mass. 
Tons of “snow” covered 
the’ slide, which was 200 
feet long and seventy-five 
feet high. To provide the 
best possible sliding sur- 
face, a “snow machine” 
ground up tons of ice in- 
to snowlike powder and 
sprayed it onto the ski 
course. A large air-condi- 
tioning system maintaineda 
low temperature to keep the 
snow and ice from melting. 





























A 200-foot ski slide erected inside a 
large indoor arena. At the left, the 
“snow machine” spraying powdered ice 
onto the slope of the man-made course 
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BURGLARIES occur most frequently in 
cool weather: murders in hot weather. 


NINETY PERCENT of the storms in the 


| United States pass out sto sea within a 
| radius of 300 miles of Plymouth Rock. 





BRAZIL NUTS are not eaten in Brazil. 


BUT AMIGO, WE 
ARE NOT THE 
CANNIBAL / 








RED HAIR is more common in Scotland 
than in any other country in the world. 


ENERGY produced by a person speaking 
for five-years would light a twenty-five- 
watt electric lamp for only one minute. 


GREEN LIGHT from luminous mush- 


| rooms found in Australia is bright enough 
| to illuminate a page of type. 











SPIDERS have taste organs on their legs. 





ALABAMA has the fewest automobiles 
in proportion to population of any state 


| in the Union. 





WHITE-SHELLED EGGS come from chick- 
ens of Mediterranean origin; brown-shelled 
eggs from breeds developed in America. 


PEANUTS are not nuts. 
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CELERY grows wild in England. 








THERE are twice as many licensed pilots 
in America as licensed planes. 





COLORADO'S lowest land is 3,340 feet 


| above sea level. 





PELICANS move their wings in unison 


| when in flight, keeping in time with the 





leader. 

NAVAHO INDIANS refer to a motor cy- 
cle by using a native word meaning “son 
of an automobile.” 


TEA has 2,000 blends. 


DOGS deliver mail to French soldiers 
stationed high in the Alps. 
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MALL skin blemishes 

are detected by a giant 
enlarging mirror in use ina 
London beauty shop. Light 
from a powerful electric 
lamp is diffused through a 
circular glass screen onto 
the face of a customer. A 
concave mirror in the cen- 
ter of the _ illuminated 
screen reflects and magni- 
fies images of portions of 
the face so that minute 
skin defects hard to find 
with the naked eye are 
easily discovered. With 
this aid, beauty-shop at- 
tendants can point out de- 
fects that need treatment, 
and also show the results 
that have been obtained. 





Electromagnet used to produce lowest recorded temperature 


MIRROR MAGNIFIES SKIN BLEMISHES 





Beauty-shop patron examining her own skin with enlarging mirror 


COLDEST COLD PRODUCED 
WITH GIANT MAGNET 


WirH the aid of one of 
the world’s largest electro- 
magnets, the coldest tem- 
perature on record has just 
been produced at the Uni- 
versity of Leyden, Holland. 
The new mark is within 
three one-hundredths of a 
degree F. of absolute zero, 
the point at which a body 
contains no heat. To attain 
it, experimenters chilled a 
salt, potassium chromium 
alum, with liquid helium 
and then subjected it re- 
peatedly to the giant mag- 
net’s field. The salt became 
warmer when magnetized, 
the helium extracted this 
heat, and the salt fell lower 
in temperature each time 
the magnet was shut off. 


KIT MATCHES COLORS FOR PRINTING 


COLORED printing inks can be mixed accurately 

to produce any shade desired, by the use of an 
ingeniously designed ink-matching kit now avail- 
able. The user squeezes ribbons of ink onto a plate- 
glass mixing slab from tubes containing basic colors, 
following directions on a color chart and measuring 
the correct amount of each color by means of a 
graduated measuring sheet placed under the trans- ine lbagt Adah 
parent slab. He then blends the colors with a mix- es je Ps hain 
ing knife. The outfit is designed for job printers ” fer 
who cannot afford to stock -g 
a large variety of inks. The 
complete unit is packed in 
a compact metal case. 







By the use of a 
special cap and 
a winding key, a 
thick ribbon of 
colored ink is 
forced from tube 






























Above, squeezing meas- 
ured amounts of ink on a 
glass slab over a gradu- 
ated measuring sheet, for 
mixing. At the left is 
shownthe complete match- 
ing kit and its container 

































































GIANT HOTHOUSE 
COVERS HILLSIDE 


SPRAWLING beneath the ruins 
of an ancient hilltop castle, a 
huge greenhouse under construc- 
tion near the shore of the Black 
Sea, in Southern Russia, half 
circles the hill and extends up 
the steep slope in a series of 
giant steps. Located in a citrous- 
fruit district, the mammoth hot- 
house accommodates an entire 
grove of lemon trees. Its novel 
construction in tiers on _ the 
southern slopes of the hill en- 
ables it to take full advantage 
of the rays of the sun. Lemon 
trees cultivated in this manner 
are said to bear fruit all the 
year around. The subtropical 
orchards and gardens of the 
Caucasus are being extensively 
developed for the culture of 






























CAMERA CATCHES 







citrous fruits. Built in tiers on the slopes of a hill, this huge greenhouse covers a lemon grove that bears fruit all year 


PHONE BOOTH 
HAS NO DOOR 


ple of absorbing sound 
rather than blocking it, 
a noise-proof telephone 
booth recently | intro- 
duced has no door and 
is completely open 
around the bottom. 
Perforated metal sheets 
lining the walls and ceil- 
ing are backed with 
sound-deadening balsam 
wool to suppress out- 
side noises. The man- 
ufacturers claim that 


the booth may be ued MOTORIST RIGS MAKESHIFT RADIATOR 


in subways, steel mills, 


machine shops, and WHEN an accident wrecked the radiator of his car, a motorist 

other noisy locations in the sparsely settled Black Hills region of South Dakota im- 

where telephone con- provised a new one in order to run his auto to the nearest repair 

versation _in ordinary shop, 230 miles away. He adopted the ingenious method of 
Open telephone booth lined closed wooden booths clamping an empty oil drum on the front bumper, filling it with 
with sound-absorbent panels is difficult. water, and connecting it to the engine’s circulation system, 




































NOISEPROOF 








BASED on the princi- 




























PHEASANT CHICK’S COMING-OUT PARTY 




















\ ATCHFUL as a mother bird over its 

nest, a German nature photographer 
stood guard for weeks to catch a pheasant 
emerging from its egg. His patience was 
rewarded by the remarkable set of photo- 
graphs reproduced here, which are believed 
to be the first of their kind to show the 
birth of this game bird. The initial view 
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1 The first crack ap- Its eyes still closed, the A spasmodic twist throws the 
pears as the chick “ young bird struggles to baby pheasant out of the shell. 
starts its breaking out free itself from its prison Note the position of the body 





A slow stretch 
shows how quickly he got his camera ~~ gives the bird 
into action, for the shell of the egg had #*8 "tural shape 
hardly begun to crack as he snapped the 

picture. Succeeding snapshots, taken in The same chick 
rapid-fire succession, show how the young oe ee 
bird freed itself. A picture of the same ing from the egg 
chick a week later completed the un- 

usual series of this nature study. 
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The compact apparatus with which Sam- 
uel Coombs makes recorded voices seem 
to come from various parts of a stage. 
A later model has an automatic control 


Y SUPPLYING music for dances and 

entertainments with sound equipment 
of his own construction, Samuel Coombs, 
Columbia University senior, has been 
paying his way through college and ob- 
taining funds to experiment with novelties 
in sound effects. His experiments, he -de- 
clares, now have brought to the point of 
realization a loudspeaker system that will 
cause the voice of a movie performer to 


Student Makes Phonograph Throw Its Voice 


appear to follow him about a movie 
screen, adding to the realism of sound 
movies. Trick effects on a theater stage 
are also possible, since voices may be 
projected in such a way that they appear 
to come from any desired part of the 
stage. In recording such a program, micro- 
phones are spaced at intervals across a 
studio and the relative volume of sound 
picked up by each one is registered in a 


Coombs (second from left) amuses students with tricks in “controlled sound” from a phonograph 


“control track” upon a phonograph rec- 
ord. This control track may be super- 
imposed upon the actual sound track of 
the program. The program is reproduced 
through loudspeakers occupying the same 
relative positions as the recording micro- 
phones, and the volume of sound from 
each loudspeaker is automatically varied 
by means of the control track thus deter- 
mining the apparent source of the sound. 






























NEW GLASS BRICK HOLDS MORTAR WELL 


A NEW glass brick of improved design is 
now available to architects and engineers 
who have been experimenting with glass as a 
building material. By a special process of 














enameling and sanding, the edges are given a 
roughened surface to which mortar adheres 
readily. Finished walls made of these blocks, 
which are laid and mortared like ordinary 
bricks, are said to admit light, retain heat, 
and deaden exterior sounds. 





Improved glass brick with surface roughened by 
a special process to make’mértar adhere to it 






COLD-STORAGE LOCKERS 
RENTED FOR FAMILY USE 


STREET LAMP ENDS GLARE 


GHAPED like a giant acorn, a new type of 
street lamp reduces road glare and also 
prevents light from shining in the second- 
story windows of near-by houses. The light 
source is concealed within the opaque upper 
half of the lamp fixture so that all the rays 
are thrown downward onto the road. Scien- 
tifically designed reflectors distribute the light 
evenly over the highway surface at angles 
which reflect the minimum amount of light 
into the eyes of car drivers, 





OODS may now be stored in rented 

refrigeration lockers, much as valua- 
bles are kept in bank safe-deposit boxes. 
Householders and farmers in the North- 
west buy wholesale quantities of meat, 
fruit, and vegetables when the supply is 
plentiful, and the food is frozen and placed 
in lockers which are kept near zero in 
cold-storage plants. The stored supply is 
later thawed out for use. 


New street lamp which eliminates road 
glare. The man is holding the reflector 
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The angler can twist this bait into any shape 


BAIT BENDS TO FORM 
VARIETY OF LURES 


ANGLERS may bend a new fiexible lure 
into numerous, different shapes to imi- 
tate a large variety of fishlike movements 
in the water. Made of a tough pliable 
material, the bait, when twisted to any 
desired form and pulled through the water, 
has a swimming action said to be excep- 
tionally realistic. The manufacturers state 
tests show that only a single tail hook is 
needed since fish accept this lure as nat- 
ural food and swallow it. 


ELECTRIC “MATCH” LIGHTS 
PIPES OR CIGARETTES 





Lifting the lighter 
from its holder. For 
lighting pipes 
(right), the perfor- 
ated guard is rested 
conveniently on the 
rim of the pipe bowl 


Because it has a long, solid heating 
element instead of the usual flat resistance 
coil, an improved electric lighter of the 
“pass-around” type can be used to light 
pipes as well as cigars and cigarettes. The 
base of the unit is connected to a wall 
plug and the handle of the “match” pressed 
down until the element glows. A perfor- 
ated guard shields the element. 


Preserves Cloth, Forms No 
Scum, and Lathers Easily 


*C'OAPLESS soap” is a new product of 
synthetic chemistry. Actually a 
brand-new chemical compound, it looks 
like soap, makes soaplike suds, and is used 
exactly as soap is. In fact, according to 
laboratory workers who have spent five 
years bringing it to the point of com- 
mercial production, it does everything that 
soap does, and does it better. 
For the reported superiority of the new 


* product over soap, in doing a cleaner and 


speedier washing job, a simple and interest- 
ing explanation is given. Tap water com- 
monly contains dissolved mineral salts, 
whose amount determines its relative 
“hardness.” A disadvantage of soap is that 
it interacts with these minerals to form an 
insoluble curd or scum, and no suds can be 
obtained until this interaction has taken 
place. Forming upon fabrics in the wash, 
the curd becomes enmeshed in the weave, 
dimming the colors, and shortening the 
life of the cloth. 

“Soapless soap” also reacts with the 
minerals in tap water. In this case, how- 
ever, the products are soluble and remain 
dissolved. Instead of forming an objec- 
tionable curd, the resultant compound ac- 
tually helps to make suds. Thus a copious 
lather is instantly obtained without waste 
of “soap,” whether the water is hard or 


‘soft, hot or cold. Instead of being cloudy, 





The suds in the beaker at left were made by 
“soapless soap”; in the other is shown the 
lather from an equal amount of ordinary soap 


‘Soapless Soap’ Is New Cleaner 


Using the new soapless compound to wash a 
fine fabric—a method that is said to retain 
the luster of the cloth and prolong its life 


the washing solution is crystal-clear. 

Fine fabrics washed with “soapless 
soap,” it is said, preserve their luster and 
newness of appearance. Since the synthet- 
ic chemical leaves no greasy film, china 
and glassware washed with it, and racked 
without wiping or polishing, will dry bril- 
liant and immaculate. A further advan- 
tage of “soapless soap” is said to be its 
harmlessness to finishes of all kinds. 

Present-day manufacturers, like house- 
wives of old, boil fats in a kettle with al- 
kali and obtain a composition known, to 
chemists, as a mixture of the salts of fatty 
acids; to laymen, as soap. Abandoning this 
simple procedure, experimenters tried forc- 
ing fat to combine with hydrogen under 
high pressure, to form new synthetic com- 
pounds. Treating these with acid and al- 
kali, they obtained “soapless soap.” 


GIANT CARDS SHOW PLAY AT CHAMPIONSHIP BRIDGE MATCH 


Arranged in hands, these oversize playing cards, carried by ushers, kept the audience informed of play by bridge experts 
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GIANT playing 
cards, seven feet tall 
and moved by attend- 
ants, kept a vast au- 
dience informed of 
each play at a recent 
international bridge 
match held in New 
York City. The ex- 
perts played in a 
soundproof, glass in- 
closure while the fif- 
ty-two giant cards 
were arranged on a 
stage in groups of 
tk:rteen to represent 
the playing hands. The 
representative card 
was moved to the cen- 
ter of the stage when 
its counterpart had 
been played. 
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lwaciwe INDEPENDENT 
EYES THAT CAN LOOK TWO 
WAYS AT ONCE J THE PoP- 

EYED CHAMELEOW CAN ROLL 
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Ps : THE WiLO GOOSE's 
f/f WINGS,OURING 
[ f THE MOLT, Ace 
, AS USELESS AS 
AN UMBRELLA TO 
A FISH,THE FOWL 
Canwot Fry 2 
, we ANDIS 
\} ABSOLUTELY RE- 
=~. STRICTED, FOR 
7 >. SAFETY, TO THE 
a WATER THE WILO HOG, BARIRUSA, OF MALACCA, 
HAS FOUR GREAT TUSKS, THE TWO UPPER 
ONES CURLING UPWARO- AND BACKWARDTHROUGH 
HOLES IN THE SNOUT. THE UPPER TUSKS HAVE BEEN 
KNOWN TO GROW INTO THE SKULL, CAUSING THE 
CREATURE'S DEATH BY ITS OWN TEETHS 
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a on your G-men of te 
natural history and let i, 
them try to solve the many 
mysteries in the realm of 
old Mother Nature! On sec- 
ond thought, maybe a Phil- 
adelphia lawyer is needed 
to untangle some of the 
natural laws that seem to 
Pines have gone askew and are 
out of kilter. . Countless in- 
consistencies, like the ac- 
E : companying examples, make 
Does & SEA SERPENT SEEM IMPOSSIBLE AND UN-NATURAL’ | it appear that Nature her- 
You'vVE SEEN NOTHING VETS WHAT ABOUT THE VERY REAL Giant | Self does not always follow 
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FEET, ANO HAS ALL OF TEN MONSTROUS SERPENTLIKE ARMS TO 
FRIGHTEN MAavERS witHf & 
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IMMY, the shoebill stork, was going 
under the anesthetic. A stone, thrown by 
a boy visitor to the Bronx Zoo in New 
York City, had smashed into the huge bill 
of this rare bird, cracking it open. Tiny 
spores of mold, similar to that seen on 
stale bread, were attacking the delicate 
exposed tissues. If these deadly growths 
spread to the lungs, Jimmy would die. 

Sterilized surgical instruments gleamed 
in the glare of the lamp hanging over the 
white operating table. Slowly, skillfully, 
the doctor raised the broken, dangling ends 
of the injured bill. With cotton soaked 
in an antiseptic solution he swabbed the 
infected cavity. Carefully he bent back 
the smashed fragments and strapped them 
in place with sterile bandages and surgical 
tape. Attendants gently carried the val- 
uable bird, still under the anesthetic, to 
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This strange col- 
lection of objects 
was found in the 
stomach of a dead 
cassowary. Therul- 
er shows their size 


a clean, warm pen in the hospital ward. 

The operation was a success. Jimmy 
returned to his cage to strut before ad- 
miring throngs, but not until he had had 
more than a year of constant medical at- 
tention in the zoo hospital. 

Delicate surgical operations like that 
are all in the day’s work at the Bronx 
animal hospital. When I went to visit it, 
not long ago, I found the one-story, yel- 
low brick building nestiing in a little hol- 
low in a quiet, secluded section of the 
park. Its flat roof is a maze of skylights, 
and of exhaust pipes for its modern elec- 
tric ventilating system. Dr. Charles V. 
Noback, the veterinarian in charge, told 
me it was one of the best equipped zoo 
hospitals in the world. As we walked 
down one of its two spotlessly clean hall- 
ways, he pointed out the operating room, 








A young chimpanzee having his teeth examined in the operating room of the up-to-the-minute animal hospital at the Bronx Zoo in New York City 


Amazing LOO HOSPITAL 


pathological laboratory, morgue, work- 
room, small-animal ward, pharmacy, and 
diet kitchen. Strong cages for tigers, go- 
rillas, bears, and other large animals line 
the sunny south corridor of the hospital. 

In one of these cages, Janet, the mel- 
ancholy gorilla, was under observation be- 
cause she had a sore leg—possibly a little 
touch of rheumatism. Janet first arrived 
at the zoo in 1928, then a sickly, be- 
draggled, and woebegone gorilla. Danger- 
ously underweight, she had a_ hacking 
cough and showed traces of rickets, due 
probably to bad feeding on her long jour- 
ney from Africa. One look at her doleful 
expression, and attendants dubbed her 
“Penserosa,” meaning sad or melancholy. 
Hot lemonade, massage, cod-liver oil, rest, 
and a well-planned diet perked her up in 
short order, and soon she was out in one 
of the exhibition cages. 

New arrivals at the zoo go directly to 
the hospital whether they appear sick or 
not. A quarantine period for newcomers 
is a vital step in preserving the good 
health of the entire animal community at 
the park, Dr. Noback explained. Held at 
the hospital for at least a week, new ani- 
mals undergo blood tests and urine analy- 
ses. They are inspected for bugs and par- 
asites, and rigidly examined for traces of 
infectious diseases that might spread to 
other animals. “The very presence of an 
animal on exhibition,” Dr. Noback stated, 
“generally means that it is a sound and 
healthy representative of its kind.” 

Occasionally, however, hidden diseases 
elude even the watchful eyes of the hos- 
pital authorities. A rare bushmaster, a 
poisonous snake brought from Trinidad 
in the West Indies, died three months 
after it arrived at the park: An autopsy 
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A CARRYING CASE FOR PORCUPINES 
The “jelly roll,” a strait-jacket devised by zoo doctors to make it 
possible to handle porcupine patients with comfort. The hinged metal 
case, fitted with a handle for convenience, leaves only the head ex- 
posed and covers the prickly quills seen in the picture at the right 
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Keeps Rare Animals Healthy 


revealed that it was infested with several 
kinds of parasites. One of these, a Lin- 
guatula, had its four sharp claws locked in 
a death grip on the snake’s heart muscle. 

All animals that die at the zoo, whether 
from disease, accident, or old age, are 
taken to the hospital, where an autopsy 
is performed to determine the exact cause 
of death. This is done to help formulate 
better methods of treating animal diseases. 
Notes are made of the cases, and the car- 
casses are shipped to the American Mu- 
seum of Natural History for further study. 

Overtceding causes a great deal of the 
sickness at the zoo. As a rule, however, 
the animals take care of themselves pret- 
ty well if they are left alone; it is the 
human visitors who cause most of the 
trouble. Despite warning signs and occa- 
sional arrests, visitors continue to feed 
the animals. 

A peanut or a little pop corn cannot do 
any great damage, but when hundreds of 
people ply the animals with tidbits, the 
total amount sometimes reaches alarming 
proportions. Inmates of the zoo get stom- 
ach aches and indigestion, and must be 
removed to the hospital for treatment. 
Once, somebody tossed a peach to one of 
the American black bear cubs presented 
to the zoo by former Governor Alfred E. 
Smith. The animal promptly ate it, pit 
and all. The pit lodged in his digestive 
tract and caused him days of suffering. 

Some visitors throw rubbish into the 
cages. Curiosity got the better of Janet 
Penserosa when somebody tossed her a 
lighted cigar. The gorilla grabbed it, played 
with it, and finally stuck it in her mouth 
—wrong end to. She had to be treated 
for a burned lip. 

One of the park’s playful sea lions died 
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of gastritis because a vis- 
itor fed her a dozen 
large stones. Despite the 
best efforts of park of- 
ficials, two or three sea 
lions die each year as the 
result of being fed some 
indigestible substance. 
An ocelot at the park 
died after swallowing 
part of the covering of an 
umbrella. When Dr. No- 
back examined the stom- 
ach of a dead cassowary, 
a rare ostrichlike bird, 
he found an unbelievable 
array of objects: a rub- 
ber nipple, seven metal 
pop-bottle caps, a two- 
inch metal doll, a ball, a 
cork, a stone, a wooden 
spool, and, to top it all, 
the cover of a woman’s 
vanity case that was over 
two inches in diameter. 
The animal hospital 
has adequate equipment 
to care for all the ills and 
ailments that beset the 
zoo inhabitants. One odd 
device is an ingeniously 
constructed vaporizer for 
treating small animals with colds or snuf- 
fles. An armadillo, a monkey, or an ant- 
eater with a running nose is shoved into 
the inhalation chamber of the machine. 
This is a glass-covered metal cage heated 
by two rows of electric lights. At the side, 
an electric resistance coil generates eu- 
calyptus vapor and a fan blows it through 
copper tubes into the inhalation cage. 
Animals used to kick up a big fuss when 





When asmall zoo inmate de- 
velops a cold, he takes a 
treatment in the vaporizer 
cage above. At left, a mon- 
key with a broken arm, wear- 
ing a wooden collar designed 
to keep him from picking the 
bandage loose with his teeth 





they were given vapor treatments by 
means of a mouth-and-nose mask. In this 
warm cage, they don’t seem to object at 
all, and they are compietely bathed in the 
medicinal fumes. So effective is the de- 
vice that last year, a park policeman 
used to drop around for treatments. He 
could just get his head in the cage. 
Another clever device is the porcupine 
“jelly roll,” a (Continued on page 123) 
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Has the Earth lurned 


OST people know that all 

Vv, our earth’s seasonal changes 

are caused by the slant of 

the globe’s axis in relation 

to the plane of its orbit 
around the sun. But few people have 
probably given very much thought to the 
forces which have caused this slant. 

Astronomers have—but the answer still 
remains a big question mark. In their at- 
tempt to solve this riddle, however, one 
explanation, interesting and amazing, has 
been offered. 

This theory, in effect, tells how the sun 
wrestles with every one of its planetary 
children and, to show its mastery, stands 
them on their heads, causing them to spin 
in the opposite direction to that in which 
they were started. 

Better than the telling, however, the 
high-handed manner in which the sun up- 
sets its offspring can be illustrated ex- 
perimentally with a child’s toy and a few 
other odds and ends available in any 
workshop. 

Before we undertake the really fascinat- 
ing gyroscope experiments, we must take 
the astronomer’s privilege of leaping back 
a few thousand million years into the past 
to set the stage for this theoretical, cosmic 
wrestling bout which, according to some 
astronomers, is still going on between the 
sun and its progeny. 

After the attraction of another star, 
passing too close to our sun, had raised out 
of its fiery ocean two enormously high 
tidal waves of fire, these spiral projections 
began to revolve slowly around the sun 
from which they had been torn (P. S. M., 
Aug., °34, p. 56). 

As the rate of rotation increased, the 
speed became greater toward the center 
of the spiral planetary nebula, just as the 
center of the whirling water-vortex leav- 


ing a wash basin moves 
faster than the liquid near 
its edges. 

Along with the increase 
in speed of rotation, thick- 
enings of the gaseous spi- 
ral arms began to appear 
here and there. These 
thickenings, destined to 
become planets, were, of 
course, enormously larger 
in volume than the worlds 
to be condensed later from 
them. But, even then, they 
were becoming spherical 
in shape. 

When these _ globular 
forms appeared in the 
planetary nebula, the more 
rapidly revolving matter 
toward the nebula’s cen- 
ter, whipping past on the 
sunward sides of the form- 
ing spheres, gradually set 
them into rotation, in the 
same way that a boy can 
whip a spinning top to 
make it go faster. But this 
rotation, oddly enough, be- 
gan to take place in the 
opposite direction to that 
in which the nebula itself 
was turning! How did this 
happen? One of the illus- 
trations shows clearly how 
the more swiftly moving 
matter nearer the sun hur- 
ried the sunward side of 
each ball of planet mate- 
rial until its rotation was 
started in a retrograde di- 
rection. 

Then and there began 
the wrestling match be- 


HOW EARTH MAY 
HAVE TILTED 


With this simple ap- 
paratus you can illus- 
trate the theory of 
somersaulting planets. 
When the top is spin- 
ning as shown in the 
topmost picture at the 
right, a pull on the 
string attached to the 
fork causes the gyro- 
scope to turn over as 
illustrated in the 
successive pictures, 
until the wheel is ro- 
tating in the direc- 
tion of the string’s 
pull. A paper arrow- 
head is attached to 
one axis of the gyro- 
scope to make its po- 
sition apparent at a 
glance as it changes 


When the planets began to condense as gaseous spheres, according to this theory, the greater whirling 
speed of loose matter inside the nebula started them rotating in a backward or retrograde direction 
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INCLINATIONS 
OF THE AXES 
OF PLANETS 


This drawing gives 
the standing of the 
eight better-known 
planets in the race 
to turn over. Nep- 
tune has barely be- 
gun turning, while 
Uranus is halfway 
over; Jupiter lacks 
only three degrees 
of reaching an up- 
side-down position 


NEPTUNE 


JUPITER 


Fascinating Experiments Made with a Gyroscope 
Top Illustrate an Amazing Astronomical Theory 
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tween the sun and its children which we will 
presently get a thrill out of reproducing with 
a gyroscope top, slightly modified to imitate 
more closely the forces of the universe. 

The gyroscope top, as I obtained it from the 
toy store, was simply a metal disk mounted 
on an axle with pointed ends, turning in bear- 
ings drilled in a surrounding ring. Every one 
knows how this spinning toy can be held hori- 
zontal by one end, made to walk a wire, and do 
other surprising tricks. But none of these in- 
terests us now. We want an entirely different 
trick from the top this time. To get it, we must 
mount the entire ring in a fork and the fork, 
in turn, must be free to turn horizontally upon 
a base. 

One of the photographs shows how easily 
the top was modified for our purpose by solder- 
ing on nail bearings and drilling holes in the 


EFFECT OF TRAVEL AROUND THE SUN 


With the fork fixed immovably in its base, the top 
is spun and the whole apparatus swung horizontally 
in an arc. The result, shown in the photographs at 
the left, demonstrates how a planet’s momentum in 
its orbit assists the pull of the sun to overturn it 





By 
GAYLORD JOHNSON 


EARTH 


ends of a strip of brass which was then 
bent so as to make a forklike holder. 

When the original gyroscope turned 
over and over freely on its nail bearings 
in the semicircular brass fork—and the 
fork also turned freely around and around 
on its nail attachment held in a hole in the 
wooden base—I was ready to try an ex- 
periment. But first, I attached a paper 
arrow to one end of the top’s axis, to in- 
dicate its direction at a glance. 

I began by tying a string to one side 
of the gyroscope’s fork. The top was 
wound and spun in a clockwise direction. 

With the wheel spinning rapidly, I 
pulled gently on the string. attached to one 
side of the fork. Then came the surprise. 
I knew that I had fixed the fork so that 
it was free to turn easily on its base but 
even quite a strong pull on the fork by 
the string failed to budge it! Instead, the 
whole top turned slowly over toward me 
in its fork bearings. As I continued to 
pull, the arrow on the axis of the top 
pointed downward, just opposite to the 
direction it had at the beginning. Also, a 
finger touched to the spinning wheel 
showed me that the direction of its spin 
was now also reversed. When the experi- 
ment began, the wheel was spinning in a 
direction opposed to the pull on the string. 
After the top turned over, the wheel’s 
spin_agreed with the direction of the force 
pulling upon the fork. This will be made 
plain by a glance at the accompanying 
movie-strip illustration, 

Our experiment has demonstrated a 
fundamental law of gyrostatics, which 
causes a freely moving gyroscope to turn 
over, around an axis at a right angle to 
the direction in which an external force is 
applied. This somersault comes to rest 
when the direction of spin no longer op- 
poses the external force. 

Now to see how this illustrates the 
wrestle between the sun and a planet. We 
have been told, according to this theory, 
that the slowly forming and condensing 
planet, in its embryonic days, is caused 
to rotate in a retrograde direction. Each 
newly formed. planet, spinning rapidly, 
acts as a gyroscope—and the sun’s pull 
accordingly tips it over until the direction 
of: the planet’s spin coincides with that of 


“the entire solar system. 


This amazing activity, common to toy 
gyroscopes and planets alike, was illus- 
trated even more clearly by another ex- 
periment. (Continued on page 108) 


49 









New Devices 
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AN ICE PICK 
THAT CAN’T 
ROLL AWAY 


The heavy metal ball set 
in the handle of this new 
stainless-steel ice pick 
is intended for pulveriz- 
ing ice. It is put in the 
handle in such a way that 
the pick cannot roll away 





SWINGING WASH BASIN. Mounted on a swinging brack- 
et, the wash basin pictured above saves floor and wall space 
as well as metal pipe fittings. A rubber tube connects it 
with the tub faucet, and waste goes down the tub drain 













































—— —— — When the tub is to be used, the wash ba- 
pesos — * sin is swung back into the corner where 


# it is entirely out of the bather’s way 


MOISTURE-PROOF 
















1 
SHAKERS 
Attractive new metal : 
shakers for salt and 
pepper are so designed . 
that, when filled, they seal themselves against moisture. be 
The lower part is removed and the upper cylinder is 4 
filled two-thirds full. Salt or pepper comes out of ' 
the bottom when it is shaken with a vertical motion 
a 
FRYING-PAN GRILL. The chromium-plated grill a 
POTATO MASHER IS pictured below can be placed in any frying pan for ti 
BUILT INTO POT broiling bacon, chops, and other meats to a crisp, 
golden brown. It requires no attention while in use 
The latest thing in potato 
mashers is a pot with a 
special lid that has a re- | 
volving wire agitator in- 
side it. A handle, set at j S 
an angle and far enoughto V 
the side to be away from 
the heat of the vegetables, 
turns the agitator to pro- Vv 
duce a light, creamy mash d 
a 
SPRAY FOR FAUCET : 
The faucet attachment shown at 8 
the right gives a fine needle ° 
spray under increased pressure, 
making it possible to wash and 
rinse dishes in one operation 
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TIE RACK HOLDS 


FIFTY CRAVATS 


Fifty roller supports, 
each capped with an 
aluminum ball tip, pro- 
vide individual places 
for the same number of 
neckties on the com- 
pact rack illustrated 
above. A smaller size, 
accommodating thirty 
ties, is also available 


SHADE IMITATES 
VENETIAN BLIND 


The effect of a costly 
Venetian blind is pro- 
duced by this wash- 
able window shade. It 
has the likeness of the 
blind printed on it in 
such a way that light 
Streams through .the 
“slats” realistically 
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GRAPEFRUIT SCOOP. A saw- 
tooth edge, ground almost razor 
sharp, makes the spoon at the 
left a real help in preparing a 
grapefruit for the table. It cuts 
through the sections cleanly and 
leaves the rind intact for use as 
a shell if desired. Heavily chrome 
plated, the spoon is designed to 
harmonize with any cutlery pattern 
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ELECTRIC SERVING 
TABLE. A single plug-in 
cord on this electrified ta- 
ble furnishes current for as 
many as three electrical ap- 
pliances, which can be con- 
nected to a triple outlet 
located under the five-ply 
walnut-veneer top. When not 
in use, the table may be 
folded and employed as a 
fireplace screen, as at left 


NONSKID BATHTUB. Slipping in the bathtub, one 


of the commonest causes of 


injury in the home, is made 


less of a hazard by a new tub just placed on the mar- 
ket. Serpentine ridges embossed on the bottom surface 
give the feet a firm grip. At the same time, they have 
a decorative value, giving an appropriate marine touch 





MAKES CHEESE CUBES 


Neat cubes of cheese, for 
serving in many forms, are 
produced by the novel cheese 
knife illustrated. As the 
tool is pushed through the 
cheese, the cubes slide out 
of it one by one. Fluted 
edges give the titbits an 
unusually appetizing look 
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COPPER AND [& 
SULPHURIC 
ACID 





A simple set-up for generating sulphur dioxide. The interaction between concentrated sul- 
phuric acid and copper, aided by heat, liberates the gas. It is passed through a drying bottle 
filled with sulphuric acid, and into a U tube packed in ice and salt to change it to a liquid 


F YOU have ever burned any sul- 

phur in your home laboratory, the 

pungent smell of the vapor proba- 

bly lingers in your memory. This 
is what most people mean when they speak 
of the odor of sulphur. The fact is, how- 
ever, that sulphur has almost no odor of 
its own. What actually causes the acrid 
scent is the product of combustion, sul- 
phur dioxide gas. 

Sulphur dioxide is easy to generate in 
quantity, and lends itself to a number 
of striking and interesting experiments. 
Among other things, you can show how 
readily it may be transformed from a gas 
into a liquid, and vice versa, by changes 
in temperature or pressure—a property 
that adapts it to one of its important uses, 
as a cooling medium in household refrig- 
erators of the mechanical type. 

The interaction between strong (con- 
centrated or undiluted) sulphuric acid and 
metallic copper provides a convenient way 
of making sulphur dioxide. This is carried 
out in a flask fitted with a two-hole stopper. 
Insert a thistle funnel or a separatory fun- 
nel, for admitting the acid, in one of the 
holes; and an L-shaped outlet tube in the 
other. 

When scraps of copper have been placed 
in the flask, and acid has been added 
through the funnel, heat from your labo- 
ratory burner will liberate the sulphur 
dioxide. The gas may contain water vapor, 
however, which should be removed. It is 
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therefore led to a drying bottle filled with 
strong sulphuric acid, through which it 
bubbles, losing any moisture it contains. 
The acid in the drying bottle may later be 
used in other experi- 
ments, for which it will 
be unimpaired by any 
sulphur dioxide that it 
contains as an impurity. 

After passing through 
the drying bottle, the sul- 
phur dioxide gas from 
your generator is led 
through a U tube packed 
in a mixture of ice and 
salt. A combination pro- 
ducing a temperature of 
ten degrees below zero, 
centigrade, will chill the 
sulphur dioxide sufficient- 
ly to change it from a 
gas to a liquid, in which 
form it may be collected. 
An excess of unliquefied 
sulphur dioxide gas, 
which may escape from 
the exit end of the U 
tube, can be kept from 
contaminating the air in 
the house by leading it 
through a length of rub- 
ber tubing to a partially 
opened window. 

After the generator has 
been in operation for a 





Pressure applied by means of this im- 
provised piston liquefies sulphur di- 
oxide gas confined in the U tube 






Sulphur Dioxide Prowides 


little while, and you have collected several 
cubic centimeters of the liquefied gas, you 
can remove the U tube temporarily from 
its packing and experiment with the prop- 
erties of the fluid. 

Liquid sulphur dioxide readily turns 
back into a gas, you will find, as its temper- 
ature rises. Drops allowed to fall from 
the end of the U tube fume strongly in the 
air and vaporize. The liquid is rapidly 
gasified when it is poured into water, pro- 
ducing a hissing noise and a marked cool- 
ing effect. A small quantity of water can 
be frozen in this way. Absorption of heat 
when a liquid changes into a vapor, as 
demonstrated with sulphur dioxide in this 
experiment, is the principle on which me- 
chanical refrigeration is based. 

After the preceding experiment is per- 
formed, some of the sulphur dioxide will 
be found to have dissolved in the water, 
producing sulphurous acid. The presence 
of the acid may be shown by dipping blue 
litmus paper into the water; the test paper 
will turn red. 

Bits of sulphur, dropped into liquefied 
sulphur dioxide, will dissolve. 

Sulphur dioxide also may be changed 
from a gas to a liquid by subjecting it to 
pressure. A striking experiment to demon- 
strate this can be performed by fitting 
your U tube with an improvised piston, 
made from a rubber stopper of suitable 
size. The stopper should be lubricated 
with vaseline and pierced with a bent rod 
that serves as a handle. If the end of the 
rod is threaded and nuts and washers are 
placed above and below the stopper, the 
latter is sure to remain firmly in place. 

With the generating apparatus in oper- 
ation as before, raise the U tube partially 
from the freezing mixture, allowing the 
temperature within the tube to rise a little. 
The entire contents will 
then consist of sulphur 
dioxide gas. Now discon- 
nect the U tube from the 
drying bottle and remove 
the flame from beneath 
the generating flask. Close 
one end of the U tube 
with a rubber stopper, 
and plunge your home- 
made piston down the 
other branch of the tube. 

At the first down stroke 
of the piston, you will 
see the gas liquefy and 
collect in drops at the 
bottom of the tube. With 
a temperature of zero 
degrees centigrade, the 
freezing point of water, 
this will happen when the 
piston is exerting only 
half again as much pres- 
sure as that of the 
atmosphere, or about 
twenty-three pounds to 
the square inch. 

Higher pressures than 
this could be obtained 
with your improvised 
piston, and would cause 
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the gas to liquefy at pressures well above 
freezing. In fact, with sufficient pressure 
it is possible to liquefy sulphur dioxide at 
room temperature. If you attempted to do 
this with the simple apparatus described, 
however, the cork would probably be ex- 
pelled from the U tube, or the tube would 
burst. The use of an ice-salt mixture to re- 
duce the amount of pressure required is 
therefore desirable in this experiment. 


[F YOU have placed enough material in 
the generating flask to continue produc- 
ing sulphur dioxide, you 
can now try some experi- 
ments with the gas itself 
as it comes from the dry- 
ing bottle. 

Since the gas is heavier 
than air, it is easily col- 
lected as it pours down- 
ward from the outlet tube. 
Small samples for immedi- 
ate use may be obtained 
by holding a test tube be- 
neath the outlet, and clos- 
ing it with the thumb after 
it has had time to fill with 
the gas. Larger samples 
may be collected in wide- 
mouthed bottles; a con- 
venient aid for this 
purpose is.a short length 
of glass or rubber tubing, 
attached to the outlet tube, that reaches 
to the bottom of the bottle so that the 
incoming sulphur dioxide will displace the 
lighter air above it. In half a minute or 
so, the bottle will be full of the gas. 


tassium permanganate, which has 
a purple color, into a bottle of sul- 
phur dioxide gas, and the solution 
becomes colorless. Potassium di- 
chromate solution, which is orange 
in color, becomes green when it is 
subjected to the same treatment. 
Another way to observe the color 
changes is to dip white paper into 
either of the solutions, and lower 
the saturated paper into a bottle 
of the sulphur dioxide gas. 
Although sulphur dioxide con- 
tains two parts of 
oxygen to one of sul- 
phur, the gas parts 
with its oxygen so re- 
luctantly that many 
substances will not 





Fascinating Home Experiments 


STRANGE PROPERTIES OF THIS GAS EXPLAIN 
PRINCIPLES OF MECHANICAL REFRIGERATION 


By Raymond B. Wailes 






























A lighted candle lowered 
into a bottle containing 
the gas is extinguished 


burn in it. A lighted 
match, or a burning 
candle affixed to a 
wire handle, will go 
out when lowered into a bot- 
tle of sulphur dioxide gas, be- 
cause Of the lack of free 
oxygen to support combustion. 

Lower a burning strip of 
magnesium ribbon into an- 
other bottle of sulphur diox- 
ide gas, however, and you will 
observe that it continues to 
burn. In this case the hot 
metal actually tears the gas 
apart, breaking it down into its component 
parts and thus obtaining oxygen for com- 
bustion. Other metals—tin, antimony, 
lead, and iron—will also burn in the gas, 


When a burning strip of magnesium ribbon is placed 
in sulphur dioxide, it breaks down the gas to obtain 
oxygen for combustion, and burns with a bright flame 


although the reaction fs less intense. To 
compare their behavior, specimens of the 
metals may be placed in turn in a deflagrat- 
ing spoon (a small shallow pan with a stiff 
wire handle), heated as hot as possible 
over a Bunsen burner, and lowered into a 
bottleful of the gas. Hot brown lead per- 
oxide glows brightly in sulphur dioxide 
gas, and is transformed into white lead 
sulphate. 

The fact that sulphur dioxide is reluc- 
tant to let go of its oxygen and eager to 
take oxygen away from other substances 
makes it useful as a commercial chemical. 

Large quanti- (Continued on page 125) 

























A sheet of cardboard or glass should 
then be laid across the mouth of the 
bottle so that the contents will not 
escape by diffusion. 

Fill a test tube with sulphur di- 
oxide gas and place it ‘mouth down- 
ward in a shallow basin of water. 
When the mouth is uncovered, thé 
liquid rapidly mounts within the 
tube, showing the high solubility of 
the gas in water. As fast as the gas 
dissolves, the water, responding to 
external atmospheric pressure, 
climbs upward in the tube to take 
its place. 

Many flowers are bleached by sul- 
phur dioxide gas, and pink or red 
roses show this effect particularly 
well. They must be dampened with 
water before being exposed to the 
gas, however, or the experiment will 
not be successful. 

Sulphur dioxide reacts with heavi- 
ly oxygenated substances like po- 
tassium permanganate and potassium 
dichromate, reducing them to other 





Handy Water Dispenser Made with Cheap Atomizer 





A HANDY dispenser for small quantities 
of water obviates the inconvenience 
of making up a few drops of a solution, or 
filling a graduate exactly to a given level, 
with water from a running tap. The device 
illustrated may be assembled from a flask 


or bottle, a two-hole rubber stopper, a 
few pieces of glass and rubber tubing, 
and the rubber bulb of a ten-cent atom- 
izer. When the bulb is pressed, air is 
forced into the bottle, expelling a little 
of the water in the vessel from a glass 
nozzle. The air-inlet tube ends just be- 
low the cork, while the other tube dips 
into the water. The nozzle is cut from 
a glass tube that has been drawn out 
after heating in a flame, to give the tip 
a fine bore. If a bottle is used instead 
of a flask, it is desirable to select a 
squat one, as a tall bottle is more likely 
to be knocked over frequently. In the 
illustration shown here, the dispenser is 
being used to add a minute amount of 
water to a solution in a test tube—an 
operation that must be carried out 
many times in the course of experi- 
menting in the home laboratory. 





compounds. Pour a solution of po- 
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Simple Scientific ‘lests 


FOR THE AMATEUR EXPERIMENTER 


HEARING AROUND A CORNER 
To prove that sound, like light, is re- 
flected, place a watch in a padded tube 
with the opening pointed away from you. 
Hold pieces of cardboard as shown in the 
photograph, and you will hear 
the watch ticking distinctly 
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Drawing shows how 
pieces of cardboard 
reflect sound waves 
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VACUUM CAUSES AN UNEXPECTED EFFECT 


You would think that the stream of air blown between 
the table-tennis balls would force them apart. Instead, 
it creates a partial vacuum that draws them together 


TESTING SURFACE TENSION 


In the experiment pictured below, rais- 
ing the wire stretches the rubber band 
until it pulls the tin disk from the 
liquid. The force required, indicated 
on the ruler, will show the relative 
surface tensions of the liquids tested 








MAGNET REPELS IRON 
IN SPINNING TOP 


Make a top from a can lid 
and a pointed stick. While 
it is spinning, hold a per- 






























A BUZZER MAKES A SIMPLE SHOCKING MACHINE manent magnet shove the 
Connect a tin-foil grip to one of the binding posts of a buzzer disk as shown above. The 
operated on a step-down transformer, and another to the top will lean to one side, 
contact arm. By pressing one of the grips firmly in each hand, indicating that the metal is 


repelled. This surprising 
effect is produced by eddy 
currents that the magnet 
induces in the rapidly ro- 
tating metal disk of the top 


you will get a distinct shock. The device is quite harmless 







INSULATORS TESTED 
WITH NEON LAMP 


A 110-volt neon lamp, wired 
to metal plates as at left, 
glows more or less brightly 
depending on the insulating 
material that is placed be- 
tween the plates. Cloth, pa- 
per, mica, celluloid, and 
other substances cause wide 
variations in _ brightness. 
The material under test is 
4 merely sandwichéd between 
the two metallic plates 






SOAP PROVIDES MOTIVE POWER 


A flat spiral of wire floats readily in a 
pan of water. If you touch the water in the 
center of the spiral with the corner of a 
bar of soap, the wire will whirl around. The 
motion is caused by surface-tension effects 
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ITH a complete kit of 

parts now available, 
the radio experimenter can 
provide himself with an ac- 
curate vacuum-tube  volt- 
meter. Making use of a 
midget acorn tube (see 
P.S.M., Jan. ’35, p. 58), the 
outfit is said to insure maxi- 
mum accuracy by allowing 
the tube to be placed direct- 
ly at the point of the meas- 
urement, thus eliminating 
the necessity of long leads. 
The kit includes a panel 
completely drilled, with the 
various leads and controls 
labeled. When assembled in 
the crackle-finished cabinet, 
the outfit has the smart ap- 
pearance of a professional 
factory job. : 
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Radio 


ESEMBLING a magic 
wand, the newest tool for 
amateur experimenters and set 
builders makes it an easy mat- 
ter to check the tuning induc- 
tances in any receiver. Placed 
in the magnetic field of the in- 
ductance, it determines instant- 
ly whether the inductance is 
ioo high, too low, or just right. 
The wand, a flexible piece of 
rubber, is tipped at one end 
with a brass cap while the other 
end contains a special metallic 
core, If inserting the brass end 
in the inductance increases the 
volume of the receiver, the in- 
ductance is high. Low induc- 
tance is indicated if the volume 
New radio tool in use  imcreases when the cored end is 
for checking tuning inserted. If the signal is de- 
inductances in a re- creased with the insertion of 
ceiver. Inset shows either end, the circuit is proper- 
end of wand contain- a ° - ; 

ly aligned. Being flexible, it can 


ing a special core. ° 
The other endis brass be used in cramped quarters. 





Kit Makes Accurate Vacuum-Tube Voltmeter 





Complete materials for assembling a vacuum-tube voltmeter. 
The kit includes a cabinet and a panel drilled and lettered 


Plug-In Resistance Elements 


OMBINATION resistance elements for use in 
series with receiver tubes and pilot lamps op- 
erated on 110-volt house-lighting circuits are now 
available in convenient plug-in form. Housed in 
perforated metal shelis and fitted with standard 
eight-prong bases like the new metal tubes, they 
can be plugged into regular octal sockets mounted 
on the face of the receiver chassis. The units are 
available in different resistance values, providing 
voltage drops for from one to seventeen 6.3-volt, 
.3-ampere tubes on 117-volt lines. Units can also 
be provided with sections taking care of 6-8 volt 
0.25 ampere pilot lights. Other 
This combination combinations and ratings can 
sees Ss be obtained which will meet 
is housed in a ° P 
sneak hell tous special requirements set up 
plugs in a socket under certain conditions. 





NEW HELPS FOR 


Builders 
























Short-Wave Tuning Dial 
Gives World-Wide Time 


ALLED a “chronomatic dial,” the lat- 

est short-wave tuning aid not only 
provides two large scales for tuning, but 
a supplementary world-wide time-conver- 
sion scale. Provided with two controls, the 
right-hand knob turns a slender pointer 
over the tuning scales while the left-hand 
control adjusts the time scale to give the 
converted time in all of the important 


sections of the globe. 


For instance, as 


set, the time-conversion scale shows that 
when it it is three o’clock in California, it 
is six o’clock in Montreal, New York, and 
other cities on Eastern Standard Time, 
eleven o’clock in London, and twelve 
o’clock in Berlin. To determine the con- 
verted time at other hours, the time knob 
is merely turned until the desired time 
numerals appear for the desired locations. 
To avoid confusion, black figures indicate 


A.M., red figures P.M. 


Decorative Fuse Holder 
Is Mounted on Panel 





Cartridge-type fuse 
being inserted in a 
decorative holder that 
mounts on the panel 


USES can be 

mounted direct- 
ly on the panels of 
meters, receivers, 
and similar equip- 
ment with the new 
decorative fuse 
holder recently 
placed on the 
market. Easily 
mounted in a single 
hole drilled in the 
panel, the holder 
takes a special 


miniature cartridge-type fuse available in 
a variety of sizes ranging from five to 
2,000 milliamperes. A screw cap of at- 
tractive marblelike, plastic material holds 
the fuse in place and provides an easy 
means of making replacements. Two sol- 
dering lugs at the rear of the holder simpli- 
fy the matter of connections and a fiber 
bushing at the rear of the holder insulates 


it from the panel. 
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HIS simplified, in- 

expensive amplifier 

will make any head- 

phone receiver a 
loudspeaker set. If you are a short-wave 
experimenter, it will make it possible for 
your friends to hear your one- or two- 
tube outfit with real loudspeaker volume. 
If you are an amateur operator, tired of 
clamping phones to your ears to hear a 
signal, you can lay the “cans” on the table, 
connect the amplifier to your receiver, and 
hear the same signal come pounding in on 
the loudspeaker. 

The unit, which is complete with built- 
in loudspeaker, uses a type 76 tube re- 
sistance coupled to a type 12A7 combina- 
tion rectifier and power-pentode tube, giv- 
ing the equivalent of three-tube operation 
with only two tubes. Since the unit has 
its own power supply, it may be shifted 
from one set to another in a few seconds. 
No power transformers are necessary, and 
the amplifier may be operated from either 
alternating- or direct-current, 110-volt 
lines. 

Connected in series, the filaments of the 
two tubes receive their voltage through 
the dropping resistor (R;), which is a part 
of the power cord. Plate current is pro- 
vided by a built-in power supply consist- 
ing of the rectifier portion of ‘the type 
12A7 tube, a dual filter condenser (C, 
and C,), and a low resistance filter choke 
(Ch). The pentode portion of the 12A7 
drives the inexpensive five-inch magnetic 
speaker while a variable resistor (R,), 
connected in the input circuit of the ’76 
tube, allows the output to be varied from 
a faint whisper to speaker-rattling volume. 

All of the parts, except the speaker and 
choke, are mounted under a 41% by 7-inch 
metal chassis. This mounting can be made 
from a standard 7 by 9-inch metal chassis 
simply by cutting it in two with a hack 
saw. A pipe reamer can be used to “drill” 
the large holes for mounting the five-prong 
and seven-prong sockets. 

A 7% by 7'%-inch wood-composition 
panel, bolted to the front of the chassis, 
not only provides a means for mounting 
the loudspeaker and -volume control but 
also serves as an effective baffle. The cone 
of the loudspeaker can be protected by a 
piece of heavy silk glued to the back of 
the panel to form a decorative grille. If 
desired an inexpensive escutcheon can be 
added. 

Since this is an audio-frequency circuit, 
the length of the various leads is relative- 
ly unimportant and the parts can be 
mounted in any manner which makes wir- 
ing easy. In most cases, the tinned leads 
of the resistors and condensers are long 
enough to provide the necessary connec- 
tions. The few additional connections can 
be made with flexible hook-up wire. 

By allowing the chassis to provide an 
electrical “ground,” the wiring is simpli- 
fied considerably. However, care must be 
exercised to see that parts not to be 
grounded, such as the input binding posts, 
are mounted so that they are not acci- 
dentally shorted against the chassis. In 
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‘Three- lube Amplifier Has 


By 
STANLEY 
JOHNSON 


the diagram, all ground symbols refer 
to chassis connections, no actual ground 
connection being used. 

Since the power cord contains .the 
built-in dropping resistor (R;) neces- 
sary to supply the filament voltage, it 
must be connected properly or the 
tubes will be burned out. The three 
leads (A, B, and C) generally are of 
different colors. However, since the 
color codes used by the different manu- 
facturers vary, it is advisable to check 
the cord to see which of the three leads 
is the resistor. 

A radio service man who has an ohm- 
meter can determine this for you in a 
few minutes, but you can make the 
check yourself simply by using a pair of 
headphones and a dry cell for a “conti- 
nuity” test. Connect one tip of the head- 
phone cord to one of the terminals of a 
dry cell; to the other terminal of the cell, 
fasten a length of flexible wire. When the 
end of the flexible wire is touched to the 
second headphone tip, a loud click will be 









A COMPACT UNIT 
The rear view of the 
amplifier shows its two 
tubes in place behind 
the built-in loudspeaker. 
At left, underside of 
chassis. Note how parts 
are grounded to chassis 


THE FRONT VIEW 
Thewood-composition 
panel, seen below, has 
a grille of silk to 
cover the speaker cone 


MAGNETIC 
SPEAKER 


heard in the headphones. Thus, by con- 
necting the flexible wire to one side of any 
circuit and touching the headphone tip to 
the other side, it is possible to tell if th: 
circuit is passing current. 

Before using this circuit to test the pow- 
er cord, study the wiring diagram care- 
fully. You will notice that two of thi 
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power-cord leads are connected together; 
that is, the resistor is connected to one 
side of the power line. The first step is to 
determine which two of the three leads 
are connected together. This can be done 
by connecting the flexible wire to one of 
the power-cord leads and then touching 
the headphone tip to the remaining leads, 
one at a time. If, on touching a lead, no 
click is heard, that lead can be eliminated. 
If a click is heard, the lead is either the 
resistor or the lead from the power line 
to which the resistor is connected. 
Having found the two leads which are 
connected together, the next step is to find 
which of the leads is the resistor. To do 
this, fasten the flexible wire to one of the 
prongs of the power-cable plug and touch 
the tip to each of the leads at the other 
end of the power cord to determine which 
prong is wired to the common leads. Then, 
substitute a flash-light bulb for the head- 
phones and test the two leads again. The 
lead which will not pass enough current 
to light the bulb is the resistor. 
Incidentally, this same simple head- 
phone-battery hook-up can also be used 
as a check when constructing a receiver 
in which it is necessary to insulate variable 
resistors and other parts from the metal 
panel or chassis. If the flexible wire is 
connected to the panel and a click is heard 
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Wiring diagram for amplifier. The symbols correspond with those in the list of parts at the right 


Loudspeaker amplifier in use with the 
one-tube, five-meter portable radiophone 
described in detail in a previous issue 
of this magazine (P.S.M., Dec. 35, p. 54° 





when the phone tip is touched to the shaft 
of the part which should be insulated, it is 
a sure sign that the insulation job has not 
been a complete one. 

In testing the amplifier, simply run a 
two-wire cord between the input binding 
posts of the amplifier and the headphone 
terminals of the receiver. The set is tuned 
exactly as if headphones were used, the 
volume being controlled by the volume 


TEST SHOWS 
RESISTOR LEAD 


To find which of the 
three leads is the 
resistor, connect a 
tip of the headphone 
cord to one terminal 
of a dry cell and 
make the “continu- 
ity” test illustrated. 
The resistor lead is 
found byelimination 








control on the amplifier unit. Very little 
signal input is required to push the ampli- 
fier for full output. 

If the tubes light but the amplifier fails 
to operate when plugged into a direct- 
current line, reverse the position of the 
power plug. The polarity of the circuit 
must be correct in order for the outfit to 
function. 

To make it easy to shift the amplifier 
from one piece of equipment to another, 
it is advisable to supply the unit with a 
cord fitted with headphone tips. If the 
amplifier is always to be used with one 
particular receiver, the two units can be 
interconnected permanently through a 
double-pole, double-throw switch. This 
will make it possible to use the receiver 
alone with headphones as well as with the 
amplifier for loudspeaker reception. The 
switch, of the toggle variety, can be 
mounted on the receiver panel. 





LIST OF PARTS 


C:, Cz, Cs, and Cs.—Fixed condensers, 
01 mfd. 

C;.—Fixed condenser, .5 mfd. 

C;.—Electrolytic condenser, 5 mfd., 
25 volt. 

R;.—Variable resistor (potentiometer 
with switch), 25,000 ohm. 
R..—Fixed resistor, 250,000 ohm, 1 

watt. 

R;.~—Fixed resistor, 2,500 ohm, 1 watt. 

R,.—Fixed resistor, 150,000 ohm, 1 
watt. 

R;.—Fixed resistor, 750,000 ohm, 1 
watt. 

R..—Fixed resistor, 1,500 ohm, 3 watt. 

R:.—Resistor (inpowercord ) ,330ohm. 

C. and C;.—Electrolytic condenser, 
dual, 8 mfd., 150 volt. 

Ch.—Filter choke, 30 henry, 300 ohm 
or less. 

Miscellaneous.—Five - inch magnetic 
speaker, 330-ohm power cord, 
metal chassis, wood-composition 
panel, binding posts, wire, solder, 
sockets, tubes, bolts, etc. 





























































































Oe Se on ee be em 


f SO ead 


Ren RE A SPS Ad OP 





“NO THAT’S the bunk they teach my 
boy at school!” Bill Simpson sput- 
tered, shoving an elementary sci- 

ence textbook under Gus Wilson’s nose as 

the garageman pulled into the Simpson 
driveway in response to a trouble call 
phoned to the Model Garage. 

“See,” he went on, pointing to a para- 
graph with a grease-stained finger, “it 
says that if you connect the negative pole 
of a battery to the positive pole of an- 
other one, the voltage of the two batteries 
will be added together and you get that 
much more voltage.” 

“Hold on a minute,” the veteran me- 
chanic grinned, as he climbed out and 
walked over to Simpson’s car. The floor 
board was up, exposing the storage bat- 
tery. The heavy cable had been discon- 
nected from the latter and, by means of 
a piece of bell wire, had been hooked to 
the center terminal of one of a series of 
three dry cells standing on the running 
board. The other end of the series was 
connected, by way of another piece of bell 
wire, to the terminal of the storage battery. 

“Good grief!” Gus exclaimed. “What 
on earth are you trying to do?” 

“That’s what I’m trying to tell you,” 
snapped Simpson. “This book says you 
can get more voltage by adding batteries. 
So, when the motor wouldn’t start because 
of the cold, I thought I’d just pep up the 
current by adding the door-bell cells. But 
it doesn’t work at all. The blame thing 
won’t even turn over the motor now.” 

“Humph!” Gus grunted disgustedly. 
“Sure would have been a miracle if it had 
worked. Trouble with you is you didn’t 
read that book far enough. You didn’t 
get to the part where it explains about 
electrical resistance. Electric current flows 
because of the pressure behind it, that’s 
right enough, but the> volume that flows 
depends on both the pressure and the re- 
sistance. Hooking those door-bell cells in 
like that raised the voltage a volt and a 
half apiece, just as the book said it would. 
Connect a voltmeter across that circuit 
and you get a 10'4-volt reading—six from 
the storage battery and four and a half 
from the three dry cells. Here, I'll show 
you.” 

Gus fished a combination voltmeter and 
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“Good grief!” exclaimed Gus. “What on 
earth are you trying to do?” Three dry 
cells were connected with the car’s battery 


ammeter out of the service car and con- 
nected it between the end terminal of the 
three dry cells and the frame of the car. 
It read almost precisely ten and a half volts. 

“Now,” Gus continued, “I'll connect the 
ampere part of this meter across one of 
the dry cells. See, it reads only twelve 
amperes. And, if I connect it across all 
three of the dry cells like this, it still reads 
only twelve amperes. That means the re- 
sistance inside each cell limits the flow of 
electricity to twelve amperes of current. 

“What you didn’t know is that an auto- 
starting motor draws up to 150 amperes 
to turn the engine over, or even more than 
that when it’s stone cold. That much cur- 
rent flowing on only six volts pressure 
means that there must be next to no re- 
sistance anywhere in the circuit. Take a 
look at the thickness of that starting cable 
—almost as big as your little finger, and 
only a couple of feet long. No resistance 
there. And the starting motor is wound 
with heavy copper bars instead of small 
wire, so the resistance in the motor is 
mighty little, too.” 

“Gosh!” Simpson exclaimed, as he 
fingered the heavy starting cable. “Looks 
like I was sending a boy on a man’s errand, 
all right. I thought this cable was made 
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heavy just so it wouldn’t break. But why 
is it that a storage battery can give so 
much more current than that door-bell 
battery can?” 

“Just the nature of the beast,” Gus 
smiled. “The lead-acid storage battery has 
such a low internal resistance that it can 
supply far more electrical power for a 
short time than anything else of the same 
size and weight ever invented by man, In 
fact, if it weren’t for that feature of a 
storage battery we’d still be experimenting 
with spring gadgets and compressed-air 
thingum-a-bobs for starting auto engines.” 

“Well, slap another battery in there, 
Gus,” said Simpson, “while I cart these 
dry cells back and hook ’em to the door 
bell again.” 

“Hold on a minute,” Gus objected. “Did 
the battery turn over the motor all right 
before you started monkeying with it, only 
the ignition wouldn’t take hold?” 

“Sure, that’s it,” Simpson agreed. “Just 
groaned over and over and nothing hap- 
pened.” 

“Then,” said Gus, “if you’d have hooked 
those three door-bell cells in the right 
place, you’d have gotten started without 
any trouble—here, let me show you. 

“See that small wire leading up from 
the starter-switch connection?” Gus asked. 
“That wire carries the current from the 
battery to the (Continued on page 127) 
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Cutting Out 
‘Thin Sheet Me 
with Acid 


By Philip R. Tarr 


ID you ever try to cut a delicate 
pattern from thin sheet metal 
without bending it? If not, per- 
haps you want to engrave figures 

or lettering on metal, such, for instance, as 
the numerals on a clock dial. Acid can be 
made to do both of these jobs without 
any disfiguration of the metal such as you 
would get if you tried to do the cutting or 
engraving by mechanical means. 

Although not new, the process is often 
overlooked, yet every amateur craftsman 
should be familiar with it because it may 
be used for so many purposes. Suppose 
you wish to cut a metal sheet for the side 
of a miniature railway coach, with smooth, 
flat window sills. Acid will do it. Then 
you may want a neatly engraved name 
plate for a ship model, or a bookplate, or 
a fancy metal lamp shade. Acid will do 
the job again, and much more neatly than 
you could possibly hope to do it by the 
use of shears, files, or chisels. 

Just try the method once to convince 
yourself. You'll find it handy for making 
metal ornaments or fine metal parts for 
models. Titles for stiff-backed books may 
be made this way, or special metal stencils 
for lettering, or even figures for framing. 
Silhouettes cut from polished copper and 
framed against a black background make 
striking and artistic wall decorations. 

The procedure is simple, although cer- 
tain precautions must be observed care- 
fully. There are three major steps. First, 
you clean the metal and polish it as de- 


Here's a process every 


amateur mechanic should know 


about . . . It can be used for 
making ornaments, silhouettes, 
parts for models, stencils, and 
other projects . . . Engraving 


is done in the same way 


sired; then you coat it with a special acid- 
resistant wax. Second, you inscribe the 
design you want to cut out through the 
wax layer to the bare metal with a sharp 
scriber. Third, you immerse the metal in 
an acid bath especially prepared for the 
purpose, and soon the part or pattern is 
all neatiy cut out, with no bent corners or 
ragged edges. All you have to do after 
that is to pull the unwanted parts away 





The metal parts, when etched, literally fall apart. The waste metal is shown in the background 


. 
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After being thoroughly cleaned, the metal is 
held in melted wax long enough for it to be- 
come warm so that the excess will drain away 


and clean the metal with gasoline. The in- 
dividual steps will now be explained in de- 
tail. 

Preparing the Metal. Success with the 
method depends upon care in each and 
every step. Whatever finish the metal is 
to be given should be completed before 
the etching or cutting operations, especial- 
ly when the metal is very thin. It would 
obviously be difficult either to polish or 
grain a delicate pattern in thin sheet stock 
after it has been cut. Where figures are to 
be etched into the surface of a metal 
plate, the same thing applies. Attempts to 
polish it after the etching would result in 
rounding the edges of the fine details, con- 
sequently marring the appearance some- 
what. 

After the metal has been grained or pol- 
ished, it should be cleaned thoroughly with 
benzine in order to remove any grease or 
particles of dirt. If stray greases are pres- 
ent, they may cause the acid-resistant wax 
to pull loose during etching. If dirt parti- 
cles are present, the acid will attack them 
and subsequently reach the metal at those 
points and will thus destroy the pattern, 
or at least blemish it. It is a good plan to 
wipe the prepared metal with a small piece 
of chamois skin just before it is to be 
coated with the wax. 

The Wax Coating. There have been any 
number of formulas published for making 
acid-resistant paints and preparations for 
use in etching metal. Some of them are 
all right, others are not. For the most part 
they are unnecessarily complicated. As- 
phaltum paint will work, but is not adapted 
to tracing since it is black and smears easily 
when scribing through it. After experiments 
with a great many preparations, one was 
found which is unusually convenient and 
satisfactory. It consists of either syncera 
or ceresin wax. These waxes may be ob- 
tained from most large drug stores and 
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from practically any chemical 
supply house. All you have to 
do is melt the wax, dip the 
metal in it and hold a moment 
so that the metal becomes warm 
and allows the excess wax to 
drain off. After the metal and 
wax have cooled, the wax layer 
will be quite hard and tough, 
and will stand a fair amount of 
handling or even bending. The 
most useful feature of these 
waxes lies in their ability to pro- 
tect the metal from most acids, 
and they do not fray or come 
loose around the edges during 
either etching or scribing. 

Inscribing the DesignThrough 
the Wax. The scribing opera- 
tion consists of cutting the de- 
sired design through the wax 
layer with a sharp point. Small 
pieces of tempered and ground 
drill rod set in old pen handles 
make convenient tools for do- 
ing this work. If only one pat- 
tern of a kind is to be cut from 
the metal, then the pattern may be laid 
out on paper and traced onto the wax 
with typewriter carbon paper. The design 
is afterward cut through the wax with the 
aid of straightedges and French curves, 
or even freehand. 

If a number of duplicate parts are to 
be made, it is best to make celluloid tem- 
plates as guides for the scriber point. 
These templates may be made by tracing 
the design upon the surface of thin cellu- 
loid with a sharp point and breaking the 
celluloid apart along the lines. The design 
should then be smoothed up around the 
edges with fine sandpaper and files. 

An easy method for holding the tem- 
plates firmly on the waxed metal while 
doing the scriber work is simply to coat 
them on the back with rubber cement. 
When this is dry, you may press the tem- 





Metal lettering fastened to an album. The letters were attached 
with household cement and then coated with thin, clear lacquer 


The second operation, 
illustrated at right, ~~ \ 
consists of cutting 


through the wax layer 
with a sharp scriber 
point. Celluloid tem- 
plates may be used if 
many parts are needed 


plate in place; and when you are ready to 
remove them, you may do so without fear 
of injuring the wax by pulling it loose 
along with the template. 

If the metal being used is only two or 
three thousandths of an inch thick, it is 
best to place it on a sheet of glass during 
the scribing, as shown in one of the ac- 
companying illustrations. The metal will 
bend if backed by a soft surface, and the 
tool will also have a tendency to dig in 
badly. 

Etching the Metal. We come now to 
the last operation except 
cleaning, that of etch- 
ing through or into the 
metal asthe case may be. 
The experiments previ- 
ously mentioned have 
shown conclusively that 
it is useless for the ama- 
teur to try to do neat 
work with any kind of 
nitric acid bath. This 
acid, although frequent- 
ly mentioned for such 
purposes, is unsatisfac- 
tory for the reason that 
it produces gasses when 
reacting with the metal. 
These gasses appear in 
the form of small bub- 
bles along the crevices 
in the wax, and soon 
the wax is loosened and 
the fine detail is ruined. 
Even though one or two 
patterns are successful- 
ly cut, they will not be 
smooth and even along 
the edges. 

A special acid bath 
was developed which, 
although it is somewhat 
slow, works evenly and 
without the evolution 
of gasses. It consists of 
3 oz, of potassium bi- 





60 SAVE time by using our simplified construction kits, listed on pages 8 and 9. 


After the design is 
inscribed through the 
wax, the metal is ready 
for the etching bath. 
A special solution is 
used to insure an even 
cutting action. It is 
slow acting but does a 
much better job than 
the baths often recom- 
mended for this purpose 


chromate dissolved in 32 oz. of water, and 
then 3 oz. of concentrated sulphuric acid 
are added. So far this solution is the or- 
dinary photographer’s chromic-acid tray 
cleaner. In this form it does not have the 
power to wet through exceptionally fine 
lines. This power is given it by the addi- 
tion of a very little emulsifying oil, ob- 
tainable at most drug stores. If none can 
be obtained, then a little liquid soap will 
do. The purpose of adding this is to low- 
er the surface tension of the acid bath, or 
give it higher “wetting power,” so to 
speak. There is another action taken by 
the soap, namely that of an inhibitor. 
That is, it slows the acid’s action and at 
the same time causes it to act evenly all 
over the metal. 

An acid bath of this type is suitable 
for use on brass, copper or steels other 
than the stainless variety. If aluminum is 
to be etched, this bath will work provided 
a little hydrochloric acid is added to the 
solution. 

The etching should be done in glass 
dishes. With an etching bath such as that 
just described, you may put the metal in, 
rock the dish a few times, and then forget 
it for a couple of hours. Unless the metal 
is very thick, when you come back the 
pattern will be nicely cut out. It takes 
about two hours to cut through a piece 
of metal 1/32 in. thick. 

All you have to do after the etching has 
been completed is to rinse the metal under 
the faucet and pull it apart. The wax may 
be removed by washing in gasoline or 
benzine. 

At some time you may wish both to cut 
and engrave a design in thin metal. In 
order to do this, the outline is first scribed 
through the wax, the metal cut out as de- 
scribed before, and the engraving detail 
worked in with the scriber. The engraving 
then may be done by immersing the metal 
in the acid for a period of time equal to 
about half that required to cut clear 
through the metal. 
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The standard of this lamp is a carefully detailed 
scale model of the lower part of the mainmast of 
the same schooner painted on the rope-edged shade 


ERE is a table lamp that will 
appeal to any one interested in 
ships and the sea. To ship model 
makers, it offers an opportunity 

to construct something quite different 
from the usual line of models. 

The standard represents the mainmast 
of a schooner, with the various fittings 
and a portion of the deck worked out to 
a suitable scale. A painting of the same 
schooner was used to decorate the shade, 
as shown in the photograph of the com- 
pleted lamp. 

The base A is a piece of %-in. pine, 
turned on the faceplate of the lathe to 
10 in. in diameter, with a circular groove 
around the rim % in. deep. The topside, 
or deck, is ruled with lines %4 in. apart 
to represent planking. This is best done 
with a glass cutter of the wheel type, and 
a pencil is afterwards run in the grooves to 
blacken them. The mast B, saddle C, and 
housing D, are all turned in one piece from 
birch or other hardwood. Note that the 
saddle has a %-in. groove around the 
rim, just deep enough to take the strap Q, 
which is made of brass and held in place 
with a bolt and nut through the out- 
turned ends. All metal parts may be given 
a coat of aluminum paint to represent gal- 
vanized iron, but brass, of course, looks 
much better on a model of this kind. 

A ¥-in. hole passes vertically through 
the center of the mast and through the 
base. Bore from each end to prevent the 
hole from running off center. The plug 
M is cut from pine and is set into the 
base % in. A hole passes through, this 
plug and through the base to meet the 
hole in the center. A 3--or 4-in. piece of 
brass tubing is threaded into a standard 
pull-chain socket and secured in the top 
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Cnique Nautical lable Lamp 


REPRESENTS A 


By 
John Patterson 


The model is complete with bitts, stanchions, fife 
rail, belaying pins, and even the foreboom crotch 


SCHOONER’S MAINMAST 








of the mast. The lamp cord 
runs down through the mast 
and horizontally out through 
the base and plug M. The hard 
rubber bushing which comes 
with the socket is removed 
and placed in plug M as a fin- 
ishing touch. 

The bitts Z, stanchions H, 
knees K, crotch for foreboom 
N, and the pieces F and G are 
all made of pine to the dimen- 
sions given in the drawing. The 
knees are cut out with a pocket- 
knife to represent hand-hewn 
work. Make the fife rail J of 
black walnut, or a dark piece of 
mahogany. Glue and dowels— 
the latter made by cutting the 
heads off 8-penny nails—se- 
curely fasten the fife rail to 
the bitts, and the stanchions 
to the fife rail and deck. 
The knees are simply glued in 
place, while a countersunk 
screw through the base holds 
the bitts. The mast should be 
held to the base by two 3-in. 
screws in the same manner. 

The (Continued on page101) 


























































































































Side and top views of the lamp standard and details of the various parts, with a scale in inches 
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‘THs homemade power hack saw has 
given satisfactory service for several 
years and has even sawed off several pieces 
of railroad iron, which shows that it is 
built for real work. 

The stand is rigidly constructed from 
14-in. angle iron and is braced with 34-in. 
angle iron. The stand is 24 in. long, 10% 
in. wide across the top, and-18 in. high. 
Six-inch band iron is riveted across the 
top to hold the vise, bearings, and the 
stop to keep the saw from dropping when 
through the cut. 

The saw frame is made of 34-in. square 
cold-rolled steel, measures 12% in. long 
inside, and takes a standard 10-in. hack- 
saw blade. It is 5 in. deep, and the end 
pieces that hold and tighten the saw are 
turned from %-in. square cold-rolled 
steel. A square head is left for the saw, 
and the shank is turned down to % in., 
the whole length of the holders being 34 
in. The guides on the saw holders for 
keeping the saw straight can be seen in 
the illustrations and may be made from 
mild steel, drilled and ground to shape. 

A slot for the saw can be sawed into 
the saw holders with the same saw that 
will be used in the machine. Piece of an 
automobile wind-shield wiper rod makes an 
ideal pin to fasten the saw at the ends. 
As this pin is quite hard, the saw will not 
cut into it. 

The slides that support the saw frame 
are made from 1-in. square cold-rolled 
steel and are 25 in. long. The slide rods 
are 5@-in. round cold-rolled steel and are 
10% in. long between end pieces. The 
slides and end pieces are drilled 1! in. 
on centers; one piece is marked out and 
drilled, and that one is used as a template 


Sturdy Power Hack Saw Built at Low Cost 


to drill all the rest by. 

The bearings are 3%4- 
in. pillow blocks bought 
from a large mail-order 
house. Two pillow blocks 
are used as main bear- 
ings, and a third is bolted 
to the angle-iron arm 
that is used to raise and 
lower the saw. This third 
bearing goes on the 3%4- 
in. shaft between the 
main bearings, and is 
mounted upside down and 
bolted to the bottom of 
the angle-iron arm. The 
two main pillow blocks 
are supported on two 
hardwood blocks 5% in. 
long and 3 in. high, the 
bearings and the wooden 
blocks being bolted to the 
6-in. band iron. 

The crank is made of 
l-in. square cold-rolled 
steel, and the holes for 
the shaft and crank pin 
are drilled 2% in. on 
centers. Designed to give 
the saw a 5-in. stroke, 
the connecting rod is 
made from 34-in. square 
cold-rolled steel and is 
91% in. long; it is turned 
down round between the 
heads. 

Guides to help take 
the side strain from the 
bearing that holds the raising and low- 
ering arm are made from 1-in. angle iron 
and are 10% in. long. The guides are 





Even stock as heavy as steel rails can be cut without difficulty. Note the lead counterweights 






BENDING JIG S23: 
FOR VISE 


For bending and 
shaping large wire or - / 
the smaller sizes of \_)s 
metal rods or bars, ‘ail 
an improvised bend- | 
ing jig like that 
shown is useful. It consists of a portion 
of an old gear rack and two or more bolts 
or steel pins. The rack is placed along 
one jaw of the vise, and the pins are 
clamped between the teeth at the desired 
distance apart—W. C. WILHITE. 
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The saw itself, the vise, and 
the roller stand for supporting 
long stock are all shopmade 





supported on a piece of 2-in. angle iron, 
bolted to the stand. Lead weights are cast 
in a wooden mold and are used as shown 
to serve as counterweights. 

The pulleys are made of wood. The 
tight pulley is bolted to a flange, and the 
flange fastened to the shaft with a set 
screw. The loose pulley has a Babbitt 
metal center that runs on the shaft. 

The vise to hold the work may be pur- 
chased or it can be made, as by the writ- 
er. A pattern was prepared and the cast- 
ing ordered from a foundry. 

The stand to support long stock was 
assembled from pipe. It has a roller at 
the top, and an old automobile brake 
drum is used as a base. 

With this brief description, I believe 
any machinist who wishes to add a similar 
power hack saw to his shop equipment wil! 
have little difficulty in working out the 
details of the construction. The dimen- 
sions may, of course, be changed to suit 
the builder’s ideas HARLAND S. MARDEN. 





GLASS CUTTER MAKES CURVED MASKS 


WHEN you wish to cut ovals or cir- 
cles in paper, as in making black paper 
masks for photo printing, try using a 
glass cutter instead of a knife or razor 
blade. It will follow any curve with 
ease and make an absolutely clean cut. 
Place the paper on a sheet of glass, as 
shown in the illustration. If a number 
of masks are to be made, you can use 
a metal template as a guide. It is 
necessary, of course, that the cutter 
be in good condition and have a well- 
sharpened wheel.—E. A. Bower. 
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The mounting is made in the simplest 
manner from a single sheet of highly 
polished, brilliant cast-resin material 


By ALBERT Q. MAISEL 


HILE clock movements them- 
selves do not cost much, good 
modern designs in clock cases 
usually are quite expensive. 
The amateur craftsman, however, can pro- 
duce a desk clock of cast-resin plastics 
like the one illustrated within a few hours, 
and in quality and appearance it will fully 
equal the commercially available types. 
The materials required are a single 6 
by 16-in. sheet of cast resin, 4 or 3% in. 
thick, and a 5-in. length of round rod, % 
in. in diameter. The clock movement can 
be obtained from dealers who supply 
clock-making materials for amateurs or 
from a local watchmaker, or it can be tak- 
en from an inexpensive commercial type 
of clock. In the latter event, the cost need 
not exceed a dollar, although, of course, 
more expensive movements will give bet- 
ter and longer service. The one require- 
ment governing the choice of a movement 
is that the stems of the hour and minute 
hands be sufficiently long to extend through 
the cast-resin panel forming the face of 
the clock, so that the hands may be fitted 
back into place without jamming. Either 
an electric or a spring-wound movement 
may be used. 
From one end of the 6 by 16-in. sheet, 


Drilling the holes for the hour dots, 
which are cut from a rod of plastic 
material of contrasting color. At 
right is shown one way of cutting the 
grooves in the legs, the table being 
set ten degrees from the horizontal. 
The cutting wheel projects % in. The 
parts ready for assembly appear above 


Desk Clock 


IN MODERN STYLE 


cut a 6-in. square, pref- 
erably with a circular 
saw. A band saw may 
also be used, but care 
should be taken to pre- 
vent any “weaving” of 
the blade. In the exact center of this 
panel mark for a %-in. hole to take the 
time shafts of the clock movement. If a 
circular face is desired, draw a circle 
around this point, using a 2-in. radius, and 
then mark each hour division. Start di- 
rectly above the central mark (for the 12 
o’clock dot) and space the center of each 
succeeding hole 30 deg. farther around the 
circle. If you prefer the more modern 
square arrangement of the indicating dots 
shown, the same method should be fol- 
lowed, but then project lines from the cen- 
tral hole outward through each hour point 
towards the edges of a try-square set 1 in. 
within the edges of the plate itself. The 
layout for this type of face may be seen 
in the photograph of the unassembled 
parts. 





This new-style timepiece 
stands 7% in. high. Any 
small electric or spring- 
wound works may be used 





When all the holes have been marked, 
drill them with a bench or a breast drill 
and ordinary twist drills. The center hole 
is %4 in.; the others, 3g in. Extreme care 
should be taken to see that all holes are 
perfectly centered, as the slightest devia- 
tion will be noticeable upon the finished, 
polished face. 

With a circular saw, band saw, or even 
a hack saw, cut the rod, which should be 
of a contrasting color, into twelve 4-in. 
lengths. These should be inserted in the 
holes after being daubed with cast-resin 
cement (obtainable from dealers in plas- 
tics). Place the face of the clock, front 
downward, on a sheet of newspaper backed 
by a sheet of thick cardboard or plywood; 
then insert each marker from the back so 
that it will be absolutely flush with the 
front of the faceplate. 

The cement consists of the same ma- 
terial as the cast resin it- 
self, but in an unhardened 
or uncured state. It is made 
to harden by adding about 
6 parts of hydrochloric acid 
(USP) to 100 parts of ce- 
ment. Mix up only sufficient 
for the job in hand just 
prior to using. To hasten 
hardening, the work may be 
placed, still resting on the 
newspaper and cardboard, 
upon two blocks set over a 
radiator. Drying time can 
thus be reduced from twelve 
hours to about three. 

From the remaining part 
of the sheet material, cut a 
base plate 4 by 8 in. This will leave more 
than sufficient stock for cutting six small 
leg sections, each 1% by 134 in. These 
should be cemented together, in groups of 
three. Hold the blocks in position with 
small C-clamps while the cement is setting. 

Either before or after cementing, it 
will be necessary to cut a groove, % in. 
wide and % in. deep, in the top surface of 
the legs. This groove should slant at an 
angle of 80 deg. .from the horizontal so 
that the face may be placed slanting slight- 
ly backward. A good method of cutting 
this groove accurately is to use a circular 
saw with a 4- or 5-in. metal-cutting blade. 
Set the revolving blade so that it extends 
YZ in. above (Continued on page 100) 
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ARIONETTE stages are 
of many types, simple 
and complex. If it were 

~ possible, I should have 
every one start with an outdoor theater. 
There is nothing more delightful, and it is 
quite easy of achievement. 

We shall begin, however, with a small 
portable stage that may be used in the 
average doorway (marked Fig. 1 in the 
drawings). It consists of the frame, pro- 
scenium, back, back drop, two wings, and 
a bridge formed of two soap or apple box- 
es. A plank should be nailed across these 
to prevent their slipping. This stage is 
designed to be used on a kitchen or card 
table, the top of which forms the stage 
floor. Clamps are needed to hold the 
front and back upright parts firmly to the 
table. 

From the top of the doorway to below 
the top of proscenium, a screen of some 
kind is needed (Fig. 9). This may be a 
window shade or a drapery. A similar one 
should be used from the table top to the 
floor. 

The stage curtain may be drop, draw, 
or draped, as you prefer (Figs. 2, 4, and 
7). The drawings show the details of the 
two former. The draped curtain is so 
rarely used, no description of it is given. 

Draw curtains are those hanging in 
folds and separating in the center. What- 
ever material you use should be light in 
weight and lightproof. If not the latter, 
they will need to be lined—an unneces- 
sary trouble. 

If properly dyed and brushed, unbleached 
mustin makes a delightful curtain, having 
the effect of rich old velvet. Never, how- 





64 








By 
Florence 
Fetherston 
Drake 


This marionette stage 
constructed by Mrs. 
Drake is set up in a 
double doorway. The 
stage floor is of wood, 
and the puppeteer’s 
stand or bridge con- 
sists of two soap boxes 
with a plank nailed on 
to serve as a platform 













Constructing Simple 


ever, use real velvet, as it deadens the 
sound of the speakers’ voices. The fabric 
chosen should harmonize in color with the 
proscenium. Cut two pieces about 10 in. 
more than half the width of proscenium 
opening and about 4 in. longer. Allow a 
few extra inches for hems on all sides. 

Eight or nine rings are sewed to the 
top of each curtain where pleats are made. 
The rod or wire on which the curtain 
hangs is held by a screw eye at each end, 
and one in the center. Place the rod 2 in. 
above the arch so that the rings will not 
be seen by the audience. The rings should 
slide freely, therefore if wire is used, it 
must be very taut. A small turnbuckle at 
one side may be necessary. 





HE teaser, or valance strip, if used, 

should be cut about 6 in. deep, and 
long enough to be either gathered or 
pleated. It is tacked across the top arch 
of the proscenium so that about 4% in. 
show. This is, of course, immovable and 
should be fixed in place before the curtain 
is arranged. 

To rig a draw curtain, cut a piece of 
stout cord about two and a half times the 
height of the proscenium, and wax it 
thoroughly with paraffin. Tie one end, for 
the time being, to a nail at the lower left 
side of the back of the proscenium; then 
thread the free end through screw eye A 
in Fig. 4, pull the cord tight, and sew it 
to curtain ring B. Be careful not to pull 
the curtain away from the center. Pass 
the cord through screw eye C, then bring 
it over to D and sew it to the ring, which 
also should be at the center of the pro- 
scenium, In other words, the curtain should 
be entirely closed. Now pull the cord 
tight. These two center rings should meet 
very closely in the middle. Finally, carry 
the cord through screw eye E. 

Now that the curtain is rigged, free the 
end of the cord from the nail, and attach a 
small sinker or other weight here and at 
the other end of the string. The curtain 
then should open when Gi is pulled and 
close when F is pulled. 

Marionettes are operated by strings 
from an elevated platform behind the 
back drop, called the bridge. It should 
have a rail in front, on which the opera- 
tor leans and rests his arms when working 
the puppets (Fig.3). Another rail at the 
back prevents operators from inadvertent- 
ly stepping off the bridge. It also gives 
a place to hang puppets when not on stage 
by means of S-shaped wires. The back 
drop, which should, where possible, be 
higher than the proscenium and broader 
as well, screens the puppeteers’ bodies and 
legs. The floor of the bridge should be 
10 to 20 in. higher than the stage floor 
and about 18 in. wider if possible. It may 
be formed from two or three apple boxes 
nailed to a plank, or by two small step- 
ladders held together by wide boards and 
braced. 

A stage set up in a double doorway is 
shown in one of the photographs. It can 
also be used independently, with screens 
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Marionette Stag 


or draperies forming the sides and top. nium and at the sides. Have an opening 
The proscenium arch is cut from three- 45 in. high and at least 7 ft. 6 in long if 






































































































































































































































the 
ibric ply wood and braced by strips of wood in possible. This height is three times that 
| the back. Chinese gold paper covers the front, of a 15 in. marionette, but 24-in. puppets 
) in. and a decorative mask adorns the center. may also be used. The floor, which is 
ium The wooden floor is covered with grayish made of tongue-and-grooved 
Wa tan duvetyn drawn tightly over all edges. boards, should be about 2 
i Its neutral color makes a good ground ft. high and 2 ft. deep. No 
the color, and the fabric has the advantage of matter how long or high you 
ade. deadening sound, so the marionettes move make your stage, it must 
tain over it noiselessly. never be over 27 in. deep, 
end, The curtains are made of a closely wo- which is about the length of 
in. ven soft silk fabric—a warm tan color. Its the operator’s reach. 
not sheen gives it a pleasing metallic light. Outdoor effects are easily 
yuld At either side of the stage floor at the achieved in a theater of this 
, it front is a plug for a small standing stage kind. Rocks, small bushes, 
> at lamp, called “olivette.” A reflector, 6 in. (Continued on page 105) 
in diameter, on an extension 
cord can be used from the 
sed, top or lower part of the stage, 
ind as desired. Footlights are no 
or longer used on the real stage, 
rch and few marionette theaters 
in. have them. They are consid- 
ind ered to be old fashioned and 
ain inartistic. 
An out-of-door stage can be 
of set up between two trees as 
the in Figs. 5 and 6. Stout wires 
it and chicken netting are nailed 
for to the trunks to support the 
eft framing. In the netting are 
en woven branches (preferably Mrs. Drake demonstrates the ease with which her portable stage can be 
A hemlock) above the prosce- ig nage 4 pomwced omg gph left is the same stage set up for use 
it ut before the curtains, back drop, and various accessories are added 
ull . 
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5 Sketches showing the general arrangement of a marionette stage for use in a doorway; a bridge, various curtains and drapes, and an outdoor stage 
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Block 
Puzzle 
in Form of 
Ethiopian 
Lion 


This “Lion of Judah” puzzle 
is a decorative little novelty 
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The eleven parts of the puzzle are 
sawed and whittled so they interlock 





HE “Lion of Judah,” fa- 

miliar symbol of Ethiopia, 
is now represented in a new 
block puzzle that originated in 
the Orient. It forms an enter- 
taining project for whittlers. 

A close-grained hardwood such as maple 
gives the best appearance, but white 
pine, of course, is much easier to work. 
First prepare several long pieces, 4 by % 
in. and 3 by % in., from which to cut out 
the various members as shown in the 
squared diagrams. If a saw is used, it 
should be fine-toothed, but if no saw is 
available at the moment, the entire job 
can be done with a sharp jackknife. 

There are only eleven pieces, with A as 
the base or “chassis.” Make this first, fit- 
ting the other pieces successively as you 
go along. Follow with B, which is the 
backbone, % in. wide. Next come the 
hind legs C and D, the flanks F and G, 
then the forelegs H and /. Note that the 
ears J have the connecting bar cut to an 
octagonal section to enable it to be turned 
easily. This is the piece that locks the en- 
tire structure together, the ears being 
turned to lap over the mane pieces, K 
and L. 

If the work is done on a circular saw 
(with very fine teeth), a quantity of the 
novelties can be turned out quickly for 
sale, once the master pattern has been 
completed.—K. K. 























given above exact- 
ly half size. The 














squares represent 
1% in. The assem- 
bled puzzle is as 
shown at right, 
with parts iden- 
tified by letters 












































WATER GLASS MAKES SMALL, POWERFUL MAGNIFIER 


MINIATURE hand magnifier can be 

made in an emergency as shown at 
the right. Form a small loop in one end 
of a piece of copper wire and fasten the 
other end in a cork. Dip the loop in water 
glass (sodium silicate) and place in a 
level position to set. It will form a power- 
ful little lens —C. L. 
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INSECT-HOLDING NEEDLE 
FOR MICROSCOPE STAGE 


AMY amateur microscopist who has 
struggled with the problem of manip- 
ulating a small insect so that it could be 
studied from all angles will find useful a 
gadget similar to the one illustrated below. 
It can be made of any material at hand. 
A small block of softwood (pine or balsa) 
or cork glued to a piece of stiff cardboard 
or cigar-box wood, with a darning needle 
or a long glass-headed pin stuck through, 
will serve very well. 

Those who wish to make a more elabo- 
rate attachment can indulge their inven- 
tiveness. The device shown is made of old 
radio parts—a binding post, two nuts from 
a dry cell, and a piece of hard rubber 
panel.—B. G. S. 





A needle mounted by means of old radio parts 
enables insects to be turned in any position 


TWO CAN COVERS FORM 
ADJUSTABLE AIR VENT 





A SMALL adjustable air vent may be 
made, when necessary, from two vac- 
uum or compression can lids. They are 
laid off in eight sectors, and every other 
one is cut out with a chisel. One lid is 
fastened to the screened opening; the 
other is attached with a bolt, two nuts, 
and a small spring so that it can be turned 
as required, yet will remain in whatever 
position it is set.—FRANK W. BENTLEY, JR. 
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MONG the two dozen or 
more airplane designs 
given in this series have 
been included army and 

navy ships, commercial and pas- 
senger transports of both land and 
water types, racers and sport 
planes, and others designed for 
general use, but this month we 
are offering something different— 
plans for making a simplified mod- 
el of a modern mail plane. 

It is an all-metal, low-wing monoplane, 
designed particularly for mail carrying. 
There are two loading hatches on the 





The center section of the wing is fastened 
in a recess cut accurately into the fuselage 





MODERN 


Mail-Plane Model . 


NEEDS ONLY TEN SIMPLE PIECES 
By Donald W. Clark 


forward part of the fuselage to facilitate 


the speedy handling of the mail. Known 
as the Northrop Gamma 2-D, it is pow- 
ered with a Wright Cyclone engine rated 
as 710 horsepower at 7,000 ft. The maxi- 
mum speed is 224 miles per hour, the 
cruising speed 215, and the landing speed 
60. The service ceiling is given as 20,000 
ft., the rate of climb as 1,200 ft. per 
minute, and the cruising range as 1,700 
miles. 

The wing span is 47 ft. 9 in., the over- 
all length 31 ft. 2 in., and the over-all 
height 9 ft. The scale of the model in 
comparison with the full-size plane is % 
in. equals 1 ft. 

Only ten simple parts are required to 
build this model. The engine cowl can be 
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PIN 


* CENTER SECTION “ 

BLANK (‘4"x 354" 5") 
GLUE TO 
FUSELAGE 


(LEFT) 









A view of the little plane suspended 
as if flying and, at left, the parts. 
The wing spread of the model is 18 in. 


made separately and glued on, or it can be 
included as part of the fuselage block, as 
shown in the photographs. All slots should 
be sawed in the blank before any whit- 
tling is done. The fillets can be shaped 
with putty. Mark the contour of the 
fillets on the body and wing and roughen 
the surface with a pointed tool so the 
putty will hold fast. 

Instead of using a tube spacer for the 
propeller, it will be easier to wrap thread 
around the shaft and add a touch of glue 
to hold the ends. Polish the propeller with 
fine emery cloth. 

The color of the entire plane is ivory, 
with details such as the windows, tires, 
cowl openings and hinge lines indicated 
with black paint. 


SLOTS". 


Yy 

Li 

YY WING BLANK ("/"x 358" 14%") 
YY CUT IN TWO WHEN SHAPED 

YY (LEFT WING) 

ly 4. 


Working drawings of the model. The size of the fuselage and wing blanks is given, and other dimensions may be found by using the inch scale 
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PLANS 


voxa Prize- Winning 


How to duplicate the simple but beautiful piece 
that won first place for handmade furniture in 
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the National Homeworkshop Guild’s great contest “1 
é 
cal 
will, of course, shorten the time machinery, the home worker enjoys at the 
required, but the pleasure of least one advantage over the largest and pie 
creating something and the best equipped factory. Labor costs do not os 
solid satisfaction in the final bother him, nor does he have to make a an 
result is likely to be less than thing to suit salesmen or customers. He an 
for handwork. A handmade is king, supreme and absolute, over the th 
piece can be produced that will whole process, from rough sawing the first dr 
compare favorably in accuracy piece to carting the finished product up- sol 
with machine work, assuming _ stairs and surveying it over a good cigar a | 
that the maker has reasonable while he plans, with his wife, just where 
skill and patience, and follows to place it. He can make the highest mi 
the fundamental principles of craftsmanship his goal, using fine wood, he 
cabinetmaking. I emphasize mortises and tenons, and dovetails to his bab 
this fact because there is a_heart’s content, and relegating to the low- - 
widespread fallacy that ma- est inferno such abominations as nails, ~ 
chinery is essential for accurate putty, dowel pins, and poor wood. If he th 
work. A lathe is, of course, in- had to sell his piece of furniture at a price pe 
dispensable, but wood turning anywhere near that of the factory product, 
is, in fact, handwork requiring his hourly wages would be close to abso- qu 
considerable skill, although per- lute zero, but he does not have to sell it, bl 
formed on a machine. and he had lots of fun and satisfaction in = 
Whether or not he possesses making it, so time and wages are to him - 
The judges in the Guild’s national contest, one of whom is shown studying fr 
Mr. Keysor’s table, rated it highly for design, craftsmanship, and finish se 
if 
tit 
By H. C. Krysor a i. pee } . 
e e =<) oe a ae Fr cam, th 
Member of the La Grange (Ill.) { : + J ‘ —_t J W 
Homeworkshop Club | ili ates: % a 
i CP ¢ | af 
HE home workshop fan usually = 4 4 ch 
spends much of his shop time in A [a oe j of 
making various gadgets which his an aS ay | 
wife considers quite useless. He ay i b 
has urgent need of a new tool cabinet, and Pa peeiacnana ei ee a 
that old tea cart will serve very well as a tele- SEE FIG. 4 fon os | 
phone stand. An excellent argument, but it SECTION 8-8 a | 
fails to convince. He has one tool cabinet— | 
what on earth does he want anether one for? 
And the tea cart will positively not do any 
longer for a telephone stand. Ba 
So a telephone stand was scheduled for ae 
production, rush! It had to be about so long Leave THis 
and so wide, design colonial, something like | , Sen eens 
that one we saw at the World’s Fair, with IS JOINED =, f+ | FIG.1 
two drawers. One drawer was for the phone Duthie Bh * af : 
book, pencil and paper; the other was for— | «12 N@10 Pap gt 8+ 1 | 
well, never mind what. It would be full, any- om er ane ore Nee —& — i 
way, that was a certainty. a get oe. Fs | | ome lis 7 oursioe? is] | 
I took pencil and paper, racked my memo- | ' | 3 ead | atl id | it L. | 
ry to conjure up a picture of the aforesaid | 2 i. a Jee rre be | FT | 
table at the Fair, and made some free-hand | j my a ae pet gd , 
sketches. It had to be walnut, my favorite | |}. ] ij Aeioue a: ane / Cite-aed Ee 
cabinet wood, so that settled the material. I NA+ hb ay 1 NAT RY | ls | 
had a walnut board 28 in. long with hand- ah) |, % |e! jt 
some butt grain at one end, left over from a | | ! Y 2 E BEVEL ALLTENON SIDES, MAKE 2 (A= 124%" B-14% ) 
previous job—an ideal piece for the top—and 3 tii am tf, -ENOS ABOUT 'fy2" BACK,MAKE { (A= 2114, B= | 
thus the length was determined. A friend, | ad a | & qe <1. 
who has a*habit of collecting pieces of walnut | fey. Ts Pa ty pater ne ih et SG ed 
lumber from odd corners of the country, had 4 n bal a LU qd le ah Drawer Seaces (naw2) 
given me some 2'4-in. walnut well suited for | tho Fert ee sp | ee +i 6 Fr, p> 2274" | | 
table legs. Some pieces of quartered white Bey ia: oe ed Se St eee | 
- - . - ° Middle } mut “ie Sree | | 
oak (also left over) fixed the size of the Guides Guides Sy ore ; 
drawers, and the rest of the design was easy. (make 2) ee oF | 1 at Rounds (make 2 of each) 
I give below some brief notes on the mak- 4 2D Lee ee a ————— 
ing of this telephone stand, with the thought Back segs ; Hront dlags Y—-4| bahi syi— 34 acd 
that the reader may wish to make one, as I MARE OME AS RBOVE, Wht oe Geen Oe: — 13%" (rurn)—=4 


did, with hand tools. Woodworking machinery tee 
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questions of not even academic interest. 

Being master of the design, he can make 
the piece with the extra strength that 
withstands rough handling by movers or 
the accidental dropping of a drawer; he 
can use stock of ample thickness to give 
the additional weight so desirable in small 
pieces; he can smooth and wax both draw- 
ers and slides, thereby avoiding that most 
annoying thing—a drawer that sticks; 
and, finally, he can finish the underside of 
the piece sufficiently so that he will not 
dread to have it inspected bottom up by 
some friend afflicted with the same hobby, 
a thing which said friend is certain to do. 

I assume that any one who considers 
making a small table of the design given 
here, has had some experience in wood- 
working, so I shall not bore the reader 
with a long and tedious description of 
every step. Instead I shall mention merely 
those points of particular interest and im- 
portance. 

The material should be of the best 
quality, thoroughly seasoned and prefera- 
bly kiln dried. Walnut, mahogany, or 
maple may be used, or, if the hobbyist has 
the money, rosewood or vermilion wood. 
If possible, all the pieces should be taken 
from the same lot of material so as to 
secure a good match in grain and color; 
if this is not done, it may be necessary to 
tint the lighter colored pieces with stain 
to match the darker ones, an operation 
that is not easy for the amateur to do well. 
Wide pieces sawed clear across the log are 
apt to warp, even if well seasoned, due to 
changes in atmospheric moisture. Most 
of the warping occurs in the part nearest 


Walnut lelephone Stand 








IF YOU LIKE TO WORK WITH 
‘wood and especially if you enjoy 
making furniture, you'll find a 
wealth of helpful, friendly hints in 
this article by Mr. Keysor. Among 
the country's greatest amateur 
furniture builders, he ranks No. | 
in respect to hand-tool construc- 
tion. He gained that honor when 
first prize for furniture made with 
hand tools was awarded him at 
the National Exhibition and Con- 
test of the National Homework- 
shop Guild in Chicago last year. 
The prize-winning piece was the 
very same walnut telephone table 
about which he now writes. The 
design is simple, there-is nothing 
fancy or elaborate about the - 
piece, but the craftsmanship and 
finish are superb. Rufus C. Dawes, 
chairman of the board of judges, 
and his seven colleagues were 
agreed that Mr. Keysor turned out 
not only the finest piece of hand- 
made furniture, but also one of the 
most beautiful and distinguished 
examples of craftsmanship in the 
entire exhibition. 
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The photograph at right 
perfection 
with which dovetailed 
joints may be made by 
Mr. Keysor’s methods. 
Complete working draw- 
ings are given at left 
and on the facing page 


shows’ the 


the log center; the 
edge portions are the 
best. Such a piece, if 
used for the top or 
sides, should be ripped 
in half and glued. 
The tools required 
are those found in any 
ordinarily complete 
outfit. Good bar 
clamps are essential, 
also a scraper plane, 
and a dado plane for 
grooving drawers. A 
machinist’s adjustable 
try-square (which is 
much more accurate 
than the usual car- 
penter’s try-square) is 
desirable. A  24-in. 
ground steel rule is 
also very useful for 
making glue joints and 
testing pieces for 


straightness. 
In order that the 
piece, when — joined, 


shall come square and true with accurate- 
ly fitting joints, it is absolutely necessary 
that the component pieces shall be geo- 
metrically correct. That is, pieces which 
are supposed to be square, straight, and 
flat must actually be so. The pieces must 
be finished with the scraper plane and 
worked down till they check true with 
square and straightedge. The use of an 
accurate small level in conjunction with 
the straightedge will show if a piece is 
winding, and any such winding or watping 
must be planed or scraped out. If ‘you 
buy your stock. finished to size from -a 
planing mill, don’t take it for granted that 
the pieces are straight and square because 
machine cut. They will probably require 
to be trued with plane and scraper. Fail- 
ure to observe the above precautions is 
responsible for most of the trouble and 
poor work turned out in the home work- 
shop. 

An accurate butt. joint can be made 
easily if the sfock pieces are true and a 
good plane is used. The plane should be 
at least 22 in. long and the blade ground 
with a perfectly straight edge. A convex 
or concave edge will make a good. joint 





impossible; no amount of skill will over- 
come this obstacle. After whetting the 
edge to razor sharpness, check it against 
a steel straightedge. The joint must fit 
light tight without clamp pressure and 


without any rocking. My preference is 
for a first quality hide glue, soaked in pure 
soft water and heated not over 160 deg. F. 
(higher temperatures seriously impair the 
strength of the glue). Do not keep glue 
hot any longer than necessary—heat is a 
necessary evil in gluing, hence the less the 
better. The wood should be warmed be- 
fore applying the glue. Most prepared 
liquid glues are to be avoided for work of 
this kind; however, I recently discovered 
a liquid airplane glue which has strength 
equal to good hot glue, and which, of 
course, is easier to apply. 

A plane can sometimes be used for pro- 
ducing a smooth-finished surface on hard- 
wood, but usually it tears the grain, and 
scraping is necessary. For this purpose a 
scraper plane is indispensable and much 
superior to the usual hand scraper since 
the scraper plane leaves a true, flat sur- 
face. The blade (Continued on page 89) . 
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GREEN 
SHUTTERS 


PARTITIONS » 

ARE NAILED TO 

BOTTOM WHICH CAN BE 
UNSCREWED FOR CLEANING 


Decorative bird houses add to the attractiveness of any garden. Here are many novel suggestions. A table of dimensions is given on page 105 
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GALVANIZED WATER DISH 
ROOF PLACED HERE 
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ITH a few black walnuts and some 
pipe cleaners, you can make a variety 
of comical novelties for use as favors and 
gifts. The laughable expressions on the 
“faces” of these strange birds and animals 
make them interesting to adults as well 
as children. 
Scrub the walnuts with soap and water, 
then dry and varnish them, Dip some of 


FAVORS FORMED FROM NUTS AND PIPE CLEANERS 


the white pipe cleaners in Easter egg dyes, 
and after they are dry make them fluffy 
by rubbing with a stiff brush. The bases are 
of varnished plywood, and wood skewers 
are used as dowels for fastening the parts 
together where necessary. 

When a flat, fuzzy effect is desired, 
pieces of pipe cleaner may be wound into 
flat coils and held in place with rubber 
bands until the glue dries. In most cases, 
however, holes are drilled or slots cut so 
that the pipe cleaners may be glued in 
place. The eyes are ornamental tacks, 
painted white and with black pupils. 

A basket for miniature Easter eggs may 
be made from a white pipe cleaner and 
filled with small colored candy pills, a 
dab of glue being applied to each. 

Birds such as cockatoos may be 
mounted on bits of natural twigs, and the 
base in this case may be a slice cut from 


SMALL SPOTLIGHT FOR PHOTOGRAPHERS 


A SMALL spotlight for photographic 
purposes can easily be made in such 

a way that it may be attached, when re- 

quired, to any photoflood reflector. 

A disk of tin should be cut to fit the 
reflector. The one illustrated is 10 in. 
in diameter. Three ears are soldered to 
the edge and bent to snap over the rim 
of the reflector. Have the fit somewhat 
loose so that the heat may escape. 

A hole 2 in. in diameter is cut in the 
circular piece, and a-tin tube 2 in. in 
diameter and 4 in. long is soldered on 
as shown. Another tin tube, a sliding fit 
over the first one and also 4 in. long, is 
made for holding the lens. 

The lens used in this spotlight is known 


The parts of the spotlight 
attachment and, at right, how 
it is used with a photoflood 


‘ 


MARCH, 1936 


as a “plus eight, uncut,” and can be 
obtained reasonably at any optical store. 
A frosted glass disk 2 in. in diameter 
would give a more evenly diffused spot- 
light if fitted behind the lens. A con- 
densing lens could be purchased, if pre- 
ferred, provided the size of the tubes 
was changed to suit. To hold the lens, a 
wire is soldered around the inside of the 
tube %4 in. from the end. The lens is 
placed against the wire ring and held by 
four tin clips 4% by % in. soldered to the 
rim.—W. Epwarp WHITE, Opt. D. 










The nuts are dowled together where nec- 
essary and fastened to the base with a 
wood skewer. Pipe cleaners, white or 
dyed, are freely used because it is so 
easy to bend or twist them into shape 


Legs, tail, and 
comb of this fun- 
provoking novelty 
are pipe cleaners, 
and the bill is 
a pointed skewer 













a larger limb. For the body, use a small . 
pine cone supported by brads, which are 
painted to represent the feet. The head 
may be shaped from a crack filler and 
painted. The crest and tail may be rep- 
resented by cardboard stiffened with a 
coat of glue and then finished with 
varnish.—OLIVER BANDELIER, 





RING-AND-DISK PUZZLE 
EASILY CONSTRUCTED 


T= object of the easily made puzzle 
illustrated above is to get the split 
metal ring off the wood disk. After try- 
ing for a time, most people find that 
they have worked the ring right back to 
the center where it started from, unless 
they are either unusually lucky or very 
systematic. 

The disk is 3% in. in diameter and cut 
from cigar-box wood, then varnished. 
Drill a hole near the edge and fit the 
ring into it; then by turning the ring 
halfway around, you can locate the spot 
for the next hole. Continue drilling and 
marking holes in this way around the 
disk until the ring is finally led to the 
larger hole in the center. 

Now go back and begin working it out- 
ward again and make other holes that 
lead nowhere, to mislead the puzzle fan. 
In this way the puzzle can be made as 
easy or as difficult to solve as may be 
desired.—GeEorGE S. GREENE. 
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Masical little 


photographic exposure meter or automatic 
garage-door opener... It will guard 


rooms, turn on lights, and do many stunts 


ORK MEN passing between the 

sun and a bank of copper oxide 

rectifier disks were responsible, 

a few years ago, for the discov- 
ery of a new type photocell or the so- 
called “electric eye.” It was found that 
light falling on a disk of copper covered 
with cuprous oxide was converted direct- 
ly into an electric current. 

After a great many experiments the new 
electronic dry disk cell has been improved 
until it is now used for measuring room 
light in tests to prevent eye strain, for 
photographic exposure meters that func- 
tion automatically, and for various count- 
ing operations in manufacturing plants. 
One inventor even went so far as to con- 
nect a sufficient number of the cells to 
supply enough power to run a small elec- 
tric motor for demonstration purposes. 

The electronic cell requires no outside 
current for operation and there are no 
liquids to spill or glass bulbs to break. 
One of the cells can be housed in a casing 
the size of a pocket watch, and carried as 
easily. 

The manufactured cells of this type will 
give a current of over 5 milliamperes in 
daylight. The efficiency of a homemade 
cell depends on the care with which it is 
constructed, but is sufficient to operate a 
sensitive relay. It can be used for turning 
on the lights in a room when it becomes 
dark outside, opening garage doors, ring- 
ing bells when a beam of light is inter- 
rupted and other practical applications. 
For measuring light it is connected di- 
rectly to a sensitive meter, such as a di- 
rect-current milliammeter or microam- 


Sensitive 


device will operate a 


By KENNETH 
Murray 


meter, and a special dial 
is calibrated for the pur- 
pose. Fig. 1. The disk 
For making the disks, for “for several 
you will need pure sheet _minutes and cooled 
copper, 1/32 in. thick. 0 a cold metal 
The strength of the cur-  eeaenge oo 
rent depends on the size; __ pric oxide is re- 
the disk illustrated has moved with steel 
a diameter of 214 in., but Wo! as at right 
smaller sizes can be used 
satisfactorily. Leave a lip on the edge so 
that it can be grasped with pliers (Fig. 1). 
Dip the disk in water, flow it with nitric 
acid until the surface is absolutely clean, 
then rinse in water and dry with a clean 
cloth. It is important that the disk be 
perfectly clean. 
Cuprous (copper) oxide is formed on 



























































Tah 
ipo ay ih iy 
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Fig. 2. A spiral of 
silver-plated wire may 
be used as aconnecting 
grid on the red oxide 


the disk by subjecting 
it to a red heat for sev- 
eral minutes over a 
Bunsen burner, as 
shown in Fig. 1. Move 
it about so that all parts 
will be evenly heated, 
then lay it on a cold 
metal surface (such as 
a heavy steel saw table) 
to cool. The outer surface will be covered 
with a thin layer of black cupric oxide, 
which will loosen itself from the surface 
by this cooling method and can be readily 
brushed off with fine steel wool. 

Be very careful not to remove the layer 
of red material, which is the photoactive 
cuprous oxide and lies immediately under 
the black oxide film. If the red oxide be- 
comes scratched or worn through to the 
copper underneath, the disk must be 
cleaned and reheated, otherwise it would 
short-circuit the finished cell and a cur- 
rent would not be produced. Usually the 
extreme edge of the disk will lack the red 
oxide coating, so the coat of silver or the 
wire grid, which is to be applied next, is 
not allowed to reach the edge. 

Held in the light, the cell will now gen- 
erate a current between the oxide and the 
copper, the latter being positive and the 
oxide negative. So that the current may 
be usable, connections must be made. The 


Fig. 3. An easy 
way to form the 
spiral grid is 
to wind the wire 
ona wooden cone 
as shown at left 
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Fig. 4. The silver 
solution is flowed on 


Fig. 5. That half of the wooden box for hous- 
ing the photometer must be turned in a series 
of steps. A full-size drawing is given below 


back of the disk can be cleaned with 
emery paper for one connection. To lower 
the resistance on the face side, however, 
the surface of the oxide must be partly 
covered over with a grid, which can be a 
coil of silver-plated wire or a coating of 
pure silver, 


"THE wire grid is less efficient, but eas- 
ier to apply. Use 30-gauge wire, form- 
ing it into a spiral to cover the oxide (Fig. 
2) and holding it in tight contact by means 
of a cover glass. Allow one end to pro- 
ject from under the glass for making a 
connection, but see that it does not touch 
bare copper. A good way to make the 
grid is to wind the wire on a wood cone, 
as shown in Fig. 3. 

Coating the oxide with a thin, transpar- 
ent film of silver is a more delicate op- 
eration, but gives more satisfactory op- 
eration. It is done chemically by pouring 
a special silvering solution over the oxide, 
allowing the silver to precipitate, and then 
gently washing and drying. Level the disk 
when flowing with the solution, so that 
the latter will form a circular pool as in 
Fig. 4. 

Use distilled water for the solution. 
Make up ten percent solutions of am- 
monia, caustic potash, and Rochelle salt. 
In 1 oz. water dissolve a crystal of silver 
nitrate the size of a safety-match head, 
and add drops of ammonia solution until 
it becomes almost clear after first turning 
brown. Add a drop of the potash solution, 
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then more ammonia until it is 
almost clear again. The solution 
should be slightly cloudy; if too 
much ammonia is used, it will 
dissolve away the cuprous oxide 
on the disk. Stir in one drop of 
the Rochelle salt solution and 
use immediately. 

The film of silver should be 
very thin, and when gently pol- 
ished the disk should have a sil- 
very color with the red oxide 

slightly showing 
_through. Contact is 

made to this surface 
with a metal ring (sil- 
ver-plated copper, or 
lead) of slightly less 
diameter than the disk. 
It is advisable to give 
both the contact ring 
and the face of the 
disk a coat of thin lac- 
quer, but do not allow 
the lacquer to come be- 
tween the ring and the 
silvered surface and 
spoil the contact. The 

cell is housed in a 

turned wood box made 

as shown in Fig. 5. 











In using the cell as a photometer, the 
sensitive meter and the electronic disk 
are housed in the same container, as shown 
in the drawing of the group of illustra- 
tions marked Fig. 6. The half of the box 
holding the cell is turned in steps, as in 
Fig. 5, in order that the disk may be set 
back from a light opening of smaller 
diameter. This is to limit the light enter- 
ing the box so that only the light reflected 
from the scene to be photographed can af- 
fect the cell. One of the illustrations shows 
how an opening is cut in the other half of 
the box for the meter scale; hold the box 
on the saw table with the hands, and with 
the regular hold-down ‘out of the way. 
Both the front of the photometer and the 
meter side are shown in Fig. 6. 


SPECIALLY calibrated scale must be 

attached over the regular meter scale. 
It can be accurately calibrated from an 
outdoor scene requiring a known exposure, 
such as 1/25 second at F/16. Train the 
cell side of the meter on such a scene, 
making a pencil mark on the scale where 
the pointer rests and marking it “16.” 
Then take the meter indoors and train it 
on a large sheet of white cardboard illum- 
inated with a photoflood lamp in a reflec- 
tor. Move the lamp nearer or farther away 
from the cardboard, until the reflected 
light causes the meter pointer to rest at 
the pencil mark. By folding the cardboard 
in half, half as much light will be reflected 
and the pointer will rest at the next larger 
stop position. By using twice as much 
cardboard, the next smaller stop position 
will be indicated. In this way, pointer 
positions for each stop at 1/25 second can 
readily be found and marked on the scale. 
Stops for other speeds can be figured easily 
enough once the correct stop for 1/25 
second is known. 
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HINTS ON 


Soap-Box Racers 
and Midget Autos 


HOUSANDS of boys 
are getting ready to 
build new midget cars 
in the hope of enter- 
ing the soap-box racing events that will be 
held in many cities and towns this summer. 
Others, who are too old for this type of 
contest and have progressed beyond plain 
coasters, are interested in constructing 
miniature automobiles that have their own 
power plants, usually a one-cylinder motor. 
To aid both these classes of midget auto 
builders in designing simple yet strong and 
durable cars, the accompanying sketches 
have been prepared. They. embody ideas 
successfully worked out by a schoolboy. 
The motor mounting shown in Fig. 1 
is suitable for small, single cylinder mo- 
tors, which have a greater tendency to vi- 
brate than multicylinder motors. This 
mounting eliminates the greater part of 
the vibration. Parts A are wringer rollers 
from a discarded washing machine. The 
projecting shafts are cut off even with the 
rubber; the ends are then countersunk 
with a drill larger -than the shaft so that 
the rubber around the shaft extends slight- 





A front end of sturdy design with springs 
from a model-T Ford (compare with Fig. 8) 


ly over it. The rollers are fastened to the 
frame with strap-iron clamps. When a 
motor is mounted on rubber, the gas and 
oil lines must be made of flexible tubing 
or a rubber hose that is designed to hold 
fuel. 

The front end illustrated in Fig. 2 is 
substantial enough for any type of midget 
car. The springs are from a model-T Ford. 
One type of homemade U-bolt joint is de- 
tailed in Fig. 5, another in Fig. 8. The 
latter is taken, like the springs, from a 
model-T Ford and has the advantage of 
being already bushed and provided with 
means for lubrication. The end of the 
spring, opposite the U-joint, is heated over 
the fire in a stove or furnace and is then 
easily bent in a vise. A rubber pad made 
from an inner tube is placed at A, Fig. 2, 
to relieve the strain on the bent joint C. In 
Fig. 8, however, is shown a more work- 
manlike way to cut and bend the front 
ends of the frame to match the angle of 
the springs. 

The frame axle, made from angle iron, 
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How S wringer rollers are used to reduce 
vibration when mounting a one-cylinder motor 


is clamped under the double springs as 
shown. The swivels at each end of the 
axle are cut from a solid round piece of 
iron. A hole is drilled in the center for the 
kingbolt. The lead or connection from the 
swivel to the radius rod is bent out and 
down to keep the radius rod D away from 
the springs. The lead is welded to the bot- 
tom of the swivel. The wheel axle is made 
to fit the wheel bearings and may be de- 
signed to screw into the swivel or it may 
be welded on, but care must be taken that 
the axle is at right angles to the kingbolt. 
The brace £, steadying the kingbolt, is 
cut from a strip of iron and bent to the 
shape shown. 

Figure 3 is a sturdy rear end assembly. 
It is. constructed the same as the front 
end in Fig. 2, except that 
the U-bolts are longer to 
give ample space for 
springing between the bear- 
ings and the frame. The 
bearings are from the rear 
end of an old automobile. 
They are clamped as 
shown through the double 
springs on each side. The 
stationary part of the bear- 
ing may be spot welded to 
the clamps A and B, and 
the rotary part welded to 
the axle C. If the clamps 





A substantial rear-end assembly. The bear- 
ings are from the rear end of an old auto 








An improvised methodof 
fastening springs to the 
frame. Somework maybe 
saved if a special fit- 
ting can be obtained like 
that illustrated in Fig. 8 


Bil Gredick in one of 
his midget autos. He 
hails from Akron, Ohio, 
where the greatest of 
soap-box races is held 







A and B are made to fit snugly around 
the bearings, it is not necessary to have 
them welded to the bearing. The bearing 
is lubricated by wrapping felt around it 
and keeping the felt saturated with oil. 
This will also prevent dirt and grit from 
entering. 

Another type of rear-end construction, 
somewhat simpler than Fig. 3, is shown in 





A simple type of 
rear-end construc- 
tion with springs 
extending backward 


Fig. 4. The springs are fastened to the 
frame, and the bearings are bolted at their 
outer ends. The bearing design is similar 
to the one in Fig. 3. The distance from the 
end of the frame to the axle 
should not exceed 12 in., as the 
springs must not be too long. Due 
to the arrangement of the springs, 
the distance from the axle to the 
drive unit will tend to lengthen 
a bit, so if a chain is used for 
the drive, it must be loose enough 
to permit the springs to work 
freely. However, this lengthening 
and tightening of the chain will 
not affect the operation of the 
chain and sprocket if they are in 
line. These bearings are lubri- 
cated like those in Fig. 3. 

For making a typical U-bolt 
joint as in Fig. 5, the springs and U-bolt 
are taken from an old car, preferably a 
model-T Ford. The clamp A is made from 
a piece of iron and holds the U-bolt in 
position on the bottom of the frame. The 
U-bolt is held in the spring and clamp by 
means of the nuts that come with it. Be 
sure the clamp holds the U-bolt parallel 
with the hole in the spring. 

It is possible to make a good front end 
as in Fig. 6. The springs are attached as 
are the springs (Continued on page 98) 
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Installing the RIGGING on Our New Model of the 


GrearR EPUBLIC 


with the correct rake. I line my masts by 
truing up the hull with a spirit level and 
sighting the masts against a window frame. 

First to go on are the starboard, forward 
pair of shrouds, then the port pair, and so on, 
working aft, until there are three pairs to a 
side. Reeve the cord up through the lubber 
hole, around the lowermast, from aft forward 
and down again. Seize in a deadeye and reeve 
off a lanyard so that the knot in the end 
will be opposite the left eye when looking 
outboard. I use fine copper wire from flexible 
electric lamp cord for the seizings, of which 
I make two about % in. apart. Thread is as 
good, although a little more trouble to use. 
The ends of the shrouds turn up forward on 


NCE the spars are 
made as described 
in last month’s is- 
sue, we are all 

ready to begin rigging our model of Amer- 
ica’s largest clipper ship, the Great Repub- 
lic. She was heavily rigged. Her lower 
shrouds, for example, were of rope 12% in. 
in circumference; her topmast shrouds, 8 
in., and other gear in proportion. To repre- 
sent the 1214-in. rope on our scale of 3/32 
in. to the foot, cord 1/32 in. diameter is re- 
quired. The 8-in. size will be two thirds of 
that, and so on down to the skysail braces, 
for which we can use line equal to No. 70 
mercerized sewing cotton. 

As many sizes of cord as desired may be 
used, but not less than four, the rule nat- 
urally being that the higher the spar, the 
smaller it is and the lighter its gear. I 
used five sizes, the largest being 18-thread 
linen fishline. 

Very little Manila hemp was used in 
1853, so the running gear (which reeves 
through blocks) should be stained brown 
to represent tarred Russian hemp (which 
sailors call “Europe’’). The standing rig- 
ging, deadeyes, and lanyards will be black. 
The sizes of cord, blocks, and so on were 
given last month on page 94. 

The bowsprit is stepped, and the gam- 
moning lashing, of fine bead chain, is 
passed; it goes over the ’sprit and through 
the hole in the forefoot. The turns cross 
and are frapped together under the ’sprit. 

The bobstay and shrouds are chain, 
drawn tight with hearts and lanyards. 

The foremast, mainmast, and 
mizzenmast are alike except for 
size, so we shall describe only 
the rigging of the foremast. It is 
stepped accurately upright, but 


The model is shown at right with lowermasts 
and rigging up. Note temporary wire stays 
at the mizzenmast. Below: With all masts up 


the starboard side and aft on the port. 


Draw down the deadeye to come nearly to 
the handrail. Stretch the other end of the 
shroud down and turn in another deadeye; 
reeve the lanyard and draw both down very 
tightly until the lower edges .of the deadeyes 
will just clear the handrail. Secure the lan- 
yards with hitches above the deadeyes. When 












PART IV 
OF A SERIES 
OF ARTICLES 
ON A FAMOUS 
AMERICAN 
CLIPPER 
SHIP 


By Capt. 
E. Armitage 
McCann 








Captain McCann’s models are noteworthy 
for their shipshape rigging. Here he is 
adjusting a line on the Great Republic 







all are on, seize the shrouds together in 
pairs, just under the top. 

Immediately along the tops of the dead- 
eyes, seize a piece of stiff wire to form the 
sheer pole. It can be seized in position 
with fine thread and a needle, a turn being 
taken through the bights of the shrouds 
so that the deadeyes cannot turn. 

The ratlines (steps) are either size A 
sewing silk or size 70 to 100 thread. They 
are clove-hitched horizontally to each 
shroud. I use a bent needle for this, work- 
ing from left to right. They must be the 
same distance apart (about 3/32 in.) 
wherever put on, and straight, but not so 
tight as to drag the shrouds together. They 
extend up the futtock shrouds and later 
to the topgallant masthead. 

Take the forestay from its forward 
position around the mast, turn in a heart 
on each end (Continued on page 103) 
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YOU can save time by using our construction kits, listed on pages 8 and 9. 75 
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HERE’S A HOMEMADE 


Camera I[ripod 


that never slips, sways, or skids 


By Alexander Maxwell 


NE of the old comedy 
stand-bys is the pho- 


tographer whose tri- 
pod collapses just as he is 
taking a picture. It is funny 
to the audience, but no laugh- 
ing matter to the serious pic- 
ture taker. Any one who has 
attempted to set up a tripod 
on a tin roof or a polished 
ballroom floor knows just how 
exasperating a task it is. 

There are, of course, vari- 
ous devices on the market for 
steadying tripods, but the 
homemade tripod illustrated 
is designed so that the brac- 
ing is an integral part of the tripod itself. 
It requires less material than a standard 
wooden one of identical size, contains few- 
er parts, weighs considerably less, and still 
sacrifices nothing in strength or rigidity. 
On the contrary, it is more adaptable to 
the “grab and run” tactics needed at ball 
games, athletic contests, and in crowded 
places. The entire tripod, camera and all, 
may be held over the head with one hand, 
while the photographer mills through the 
crowd, carrying his flash gun and kit in 
the other hand. 

The design goes back to fundamental 
principles. First, the axis of the legs was 
changed from radial to tangential so that 
any tendency to slip must be transferred 
through an angle of ninety degrees to be- 
come effective. Second, clutch plates were 
incorporated in the hip joints of the legs. 
When tightened, they grip like a bulldog. 

Third, the legs telescope on tongue-and- 
groove ways. No matter how far or how 
little they are extended, there is no side 
sway or tendency to be weak in the knees. 

The tripod is ideal for home movie 
work, because waxed floors, gable roofs, 
and heaving decks are all one to it. When 


So rigid is the tripod that it can be lifted by one 
leg and carried from place to place without dis- 
turbing its adjustment. The head is shown above 


The holes at the top of the legs through which the clamping screws 


once set up, it stays put, and the photog- 
rapher can concentrate on his picture. 
Accurate construction is essential if the 
tripod is to be a success. A circular saw 
will save much work, and a drill press also 
comes in handy. However, a fine tripod 
may be turned out with only hand tools, 


The tripod head is a 
block of hard maple 
13% by 2 by 2 in., cut 
to a hexagonal shape. 
The legs are made of 
1-in. square mahogany 
and are tongued and 
grooved at the joints 





SECTION 
THROUGH 
LEG 





























One of the assembled 
leg joints is shown in 
the photo at the right 





pass are bushed with brass tubing, 3% in. long. To avoid damaging 
the wood, the bushings are pressed gently into place with a C-clamp 
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if proper pains and plenty of patience are 
employed. 

The maple block (see the list of ma- 
terials near the end of this article) must 
be cut into a hexagon. There are various 
ways to lay out a hexagon within a square 
—in this case, a 2-in. square. One of the 
simplest is as shown in the diagram. Find 
the center by drawing diagonals, and draw 
line A-B, dividing the square in half. Then 
inscribe a 2-in. circle and, using the same 
radius, draw arcs with points A and B as 
centers. Where these arcs intersect the 
circle are the other points of the hexagon. 

One of the four 1%-in. long machine 
screws is to be used to hold the camera to 
the tripod head. The standard American 
thread is U.S.S. 20. If your camera is 
European, it may have the Continental 
thread, which requires a special screw. 
This can be obtained from the dealer who 
handles your make of camera. - 

If a tap is available, the wood can be 
threaded to receive the screw. To align 
the head, center it in the drill press and 
bore a 3/16-in. hole % in. deep. Then 
place the tap in the chuck and feed by 
hand very slowly, using considerable pres- 
sure on the press. 

An alternative method is to bore a 1%4- 
in. hole, smear the threads of the screw 
with a wood plastic compound, and drive 
it in place. The composition will harden 
overnight and be almost as solid as if the 
wood itself were threaded. If the screw 
protrudes too far, file off the end. 

Bore %-in. holes in each face as indi- 
cated on the diagram, staggering them suffi- 
ciently so that they do not meet internally. 
This is the most exacting part of the en- 
tire construction. If the holes are not 
exactly perpendicular, the clutch plates 
will not bear evenly. 

The longer pieces of mahogany are the 
upper sections of the legs. Round the 
corners of the upper face, and plow a 
groove in the lower face to receive the 
tongue, which is to be cut on the lower 
section. A dado saw will dig out this 
groove in a minute, and a single blade 
will make it in (Continued on page 83) 
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teur in the United States and Canada 


$2500°20 (except employees of Eastman Kodak 


Company and those engaged in the 


6 4 z } an a 
tor Night Pictures manufacture or sale of photo supplies) 


2 Prizes will be awarded only for pictures 


89 CASH AWARDS every month made at night, either indoors or out- 
during January, February, March, 1936 = doors, by artificial light. Winners will 
2 awards of $100 each be chosen solely on subject interest and 

3 awards of $50 each appeal, not on technical excellence. 

4 awards of $25 each The decision of the judges shall be final. 

10 awards of $10 each 3 Each prize-winning picture with nega- 

20 awards of $5 each tive and sole rights for advertising, 

50 awards of $2 each publication, and exhibition in any 

® manner shall — the tig nd of 

the Eastman Kodak Company. If win- 

$250 GRAND AWARD ning picture is of a person or persons, 


A $250 Grand Award will be given to their (or, if und eee 
‘ : eir (or, if under 21, the parent’s) writ- 
ne St ee See eee ten consent to use the picture must be 


award; hence, the grand award winner : 
receives $350 for a single picture. furnished before prize can be awarded. 


RULES 4 Each print must bear, on the back, your 

‘ name, address, make of camera, kind 

1 Any number of pictures made on or of film, and lights. No prints can be re- 

after January 1, 1936, may be entered. turned. Be sure to keep the negatives. 

Entries must be postmarked not later Mail pri I 
than midnight of February 15, March rent “cpcieny Send 

15, and April 15—the three closing Prize Contest Office 

dates. Contests are open to any ama- Eastman Kodak Company 

Rochester, N. Y. 
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Write for your copy of this booklet, or get it from your dealer, 
today. It gives complete information about Night Pictures 

.. what film to use . . . how to set your camera . . . where 
to place the lights . . . suggests subjects. Eastman Kodak 
Company, Rochester, N. Y. 
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—a booklet, all about “ 
FRE: Night Pictures 





Gt IN ON the newest fun in picture making ... take your 
camera tonight and make some —— at home. It’s 

easy with Mazda Photoflood or Photo 

“SS” or Kodak Verichrome Film ... and you may win a val- 

uable cash award. 

You don’t have to be an expert to win... it’s the human in- 
terest of your pictures that counts. There’s no expensive equip- 
ment to buy . . . any camera that can be set for “time”’ will do. 
Read the simple rules . . . make pictures tonight. 


ash lamps and Kodak 


IDEAL COMBINATION 
FOR PICTURES AT NIGHT 


KODAK “SS” FILM .. . ideal for night pic- 
tures with any camera. MAZDA PHOTO- 
FLOOD LAMPS .. . give brilliant light, last 
for many pictures, cost but 25¢. SIX-20 KO- 
DAK JUNIOR (/.6.3) will make snapshots 
indoors, at night, when used with Kodak “SS” 
Film and two or three Mazda Photoflood lamps. 
For 24x 34-inch pictures—$13.50. 


Accept nothing but the film in the 


familiar yellow box. a 
vow 
qe ee : i 
a ere Rr ait Gk aed ‘ 
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TIME-SAVING 
KINKS FOR 





UPHOLSTERED TOP 
FLUSH WITH 
SEATS “ 
















BENT—— 
HINGE END 
SERVES AS 
CLIP 


REFLECTOR 






















Three passengers riding comfortably in the front of a two- 
door coach with the use of a filler seat illustrated at 
the left. Right, running-board reflectors for night driving 


Makes Two-Door Coach Seat Three in Front 


; HREE people can sit comfortably 
I on the two front seats of the aver- 
age two-door coach if the car owner 
builds the easily made filler seat illustrated 
above at the left. It consists simply of a 
rectangular wood frame or base padded 
and upholstered to bring its top flush with 
the two seats. The width and length of 


Collodion Seals Cracks 
In Shatterproof Glass 


RACKS in shatterproof windshields 

and car windows cause the glass in 
time to become yellow and cloudy. This 
is caused by the action of the air on the 
inner sheet of plastic material that serves 
as the binder (P.S.M., July °33, p. 56). 
On the windshield, such discoloration may 
interfere with the driver’s view. To pie- 
vent this, apply a thin coating of collodion 
to all cracks as soon as they are dis- 
covered. It will seal the openings and 
protect the inner filler from air and mois- 
ture. Being waterproof, the collodion 
coating can be washed.—E. N. 






BRUSH A NAR 


ROW STREAK OF 
COLLODION OV 


ER EACH CRACK 


Applied to cracks in shatterproof glass, collo- 
dion keeps out air and prevents discoloration 
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the frame should be arranged to make the 
filler seat fit snugly into the space be- 
tween the two permanent seats. When 
this extra seat is not needed, it can be 
easily removed and stored under the rear 
seat with the tools or in the trunk, if 
the car is equipped with one of these 
storage compartments.—W. G. L. 


Fan Speed 
Is Gauge 
For Idling 


HEN adjust- 

ing a carbu- 
retor for the best 
idling mixture, a 
much finer setting 
can be obtained if 
a piece of white 
paper is wrapped 
around one fan 
blade and fastened 
with string. By 
watching the white 
blade flash by, instead of listening to the 
motor, it is-a simple matter to judge the 
speed and regulate it to eliminate a 
“gallop.”—J. P. 





TIED ON 


Fan blade marked to 
show engine speed for 
carburetor adjustment 


Renewing Door Blocks 


FTER a closed car has been in use for 
some time, the rubber door blocks 
often become so worn or flattened that 
they no longer hold the edge of the door 
firmly in place and the rattling of the 
door becomes a source of annoyance to 
the car owner. A neat and effective repair 
can be made by pressing one or two small 
rubber-headed tacks into the face of each 
cushion stop. The thickness of the rubber 
heads raises the buffer surface sufficiently 
to give a tight fit and keeps the door from 
rattling —E. E. S. 


'RUBBER-HEADED RUBBE 
TACKS RESTORE coon 
THICKNESS STOP 








CAR OWNERS 


Ingenious Methods Found 
By Our Readers to Solve 


Common Motoring Problems 


Running-Board Reflectors 


FOR night driving, the danger of side-on 

crashes can be reduced by fitting your 
car with running-board reflectors as shown 
in the drawing at the left. Made up by 
fastening an ordinary red jewel signal to a 
galvanized spring hinge, each reflector can 
be folded back under the running board 
when it is not in use, a hook bent in the 
end of the hinge serving to hold the re- 
flector up out of the way. By reflecting 
light from the head lamps of cars ap- 
proaching yours at right angles, the signals 
warn drivers who fail to see the beams 
from your headlights —W. L. 





<"PEEN EDGES OF Z 

CRACK TOGETHER WITH LIGHT 

TAPS OF A BRICK —" 
~ 


Mending Cylinder Crack 


EVERAL winters ago, when an unex- 

pected freeze-up cracked the cylinder 
block on my car, I decided to try to re- 
pair it myself. After I had run the engine 
to bring it up to normal temperature, I 
peened the edges of the crack together 
with the blunt end of a mason’s hammer. 
This, of course, only served to close the 
outside 6f the crack, but several months’ 
accumulation of rust on the inside of the 
block provided a good seal at the inner 
edges. After two years of continuous serv- 
ice, the repair, which was intended to be 
only an emergency one, is still tight and 
entirely effective—C. W. C. 





RUBBER- 
HEADED 
TACKS 











Door stop with rubber-headed tacks driven into 
restore thickness. Inset gives details of the job 


POPULAR SCIENCE MONTHLY 











-~- nm ss o~« am 


nr 














‘tors 


side-on 
g your 
shown 
up by 
al toa 
or can 
board 
in the 
he re- 
ecting 
‘S ap- 
ignals 
yeams 


“tS 


nex- 
ider 


vine 
2, I 
her 
ner. 
the 


the 
ner 


be 
ind 


















Verifying the accuracy of 
a “go” and “no go” snap 


gage. 








WO-~ 


Using Johansson Gage Blocks to set a magni- 
fying gage that makes twenty-five millionths 
look like one-eighth of an inch. 


ilonths of an Inch— 





Checking spacing of spline 






gage with a combination of 





3 Johansson Gage Blocks. 


1400 TIMES “THINNER” THAN THIS SHEET 


WO-MILLIONTHS of an 

inch is approximately one 
fourteen-hundredth as thick 
as the paper on which this is 
printed. This gives you some 
idea of the remarkable accuracy 
of Johansson Gage Blocks — 
the world’s standard of mea- 
surement. For these blocks, in the “AA” quality, 
are not permitted to vary from specified sizes by 
more than two-millionths of an inch. 

The flattest surfaces ever produced by man are 
the surfaces of these gage blocks. When the blocks 
are wiped clean and slid one against the other with 
slight pressure, they cling together so tightly that 
the force required to pull them apart often exceeds 
200 pounds. 

Carl Edvard Johansson produced the first 
set of blocks at Eskilstuna, Sweden, in 1896. 






FORD MOTOR COMPANY 
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These gage blocks can be com- 
bined to form any required 
dimension, accurate within 


millionths of an inch. 





In 1923, Mr. Henry Ford ac- 
quired the manufacturing 
rights for the Western Hemi- 
sphere and established Mr. 
Johansson and his associates 
in a modern laboratory at 
Dearborn, Michigan. 
Johansson Gage Blocks 
have been made available for all industry where 
maximum precision is of first importance. Some 
sets are priced so low that even the smallest shops 
can afford them. Toolmakers use them to lay out, 
set up and check their work. Inspectors use them 
to set and check all types of inspection equipment. 
More of these blocks are used in the Ford plant 
than any other plant in the world. This is one reason 
for the remarkable precision in Ford manu- 
facture—a good reason for insisting on Genu- 
ine Ford Parts for your Ford car or truck. 







DEARBORN, MICHIGAN 
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NO USE FOOLING 
MYSELF... MY SKIN 
IS TOO TENDER TO 
SHAVE AGAIN BE- 
FORE THAT PARTY 










ONCE A DAY WITH 
COLGATE RAPID- 
SHAVE CREAM 
IS PLENTY FOR 

ME...WHY DON'T 

YOU TRY IT? 





IT SURE IS CLEAN 


SKIN NEVER FELT 
BETTER... BUT 
JUST WAIT 





ALL RIGHT...AND MY 


SMOOTHIE... 
HOW COME 
NO BRISTLES? 


1 TOOK YOUR 
TIP, HANK. & 
THESE COLGATE 
“SKIN-LINE” 
SHAVES SURE 
LAST INTO 
THE NIGHT! 





































BEFORE 
SHAVING 


ra} 
DHE 





MOST LATHERS are 
made of bubbles too 
big to get to the 
base of the beard! 
Air pockets keep 
the soap film from 
reaching the whis- 
kers. So the beard 
is only Aalf-wilted. 





COLGATE RAPID- 
SHAVE CREAM makes 
tiny bubbles that 
get clear down to 
the skin-line. Its 
rich soap film soaks 
your beard soft at 
the base. Makes your 
shaves last longer. 























































COLGATE “’SKIN-LINE”’ 
SHAVES LAST 
HOURS LONGER 









p | 
2 5* ‘to Shaves. 


4 ¢ GIANT TUBE 
200 SHAVES 
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Store-window exhibition of projects by members of the Peekskill (N. Y.) Homeworkshop Club 


How to 


Develop 


GOOD PROGRAMS 
For Home Workshop Clubs 


UCH of the success of any 

home workshop club de- 

pends upon the type of 
programs presented at its regular 
meetings. Out-and-out home work- 
shop enthusiasts are, of course, glad 
to have a chance to meet merely to 
talk over their problems and be in 
that atmosphere of cheery compan- 
ionship which surrounds any group Officia 
of men who are mutually interested 
in craftsmanship. Nevertheless, to 
hold the attention of members who haven’t 
yet reached that stage and also to gain new 
members who know comparatively little about 
the home workshop hobby, it is essential that 
programs be arranged which will be both en- 
tertaining and informative. 

New clubs unfortunately have more diffi- 
culty in arranging for demonstrations than old 
ones. Once a club is well under way, the offi- 
cers and the members of the program com- 
mittee learn where to look for program ma- 
terial. Certain members, it is soon discovered, 
are specialists in various lines and can give 
talks and demonstrations of the most helpful 
type. Then there are always manual training 
teachers, carpenters, painters, machinists, and 





POPU LAR SCIENCE 
MONTHLY 


other craftsmen in the commun- 
ity who, with the encourage- 
ment of an able program com- 
mittee, are only to glad to tell 
about their work and show how 
to do difficult jobs. Finally, tool 
and machine manufacturers and 
their dealers, as well as firms 
that sell lumber, paint, hard- 
ware, and other home workshop 
supplies, are often glad to give 
demonstrations, entirely free 
from commercialism, for the benefit of clubs 
within a convenient radius of their plants or 
branch offices. 

Those responsible for planning the pro- 
grams should read the club news columns that 
appear each month in this magazine. They 
can get many suggestions from the reports of 
other clubs. 

Now that the National Homeworkshop 
Guild is more than two years old, the subjects 
in which club members are most inter- 
ested can be accurately listed. In the survey 
of the Guild made by Marvin A. Powell, which 
was summarized last month (P.S.M., Feb. ’36, 
p. 60), one of the tables gave the units of 
work upon which many club members desire 


1 Magazine 





Part of the large craftwork exhibition held by the Springfield (Mass.) Homecraft Club 
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| information. There could be no better guide 


for arranging club programs than this list, 
which is given in the order of frequency with 
which the subjects were requested. 


1. Wood finishing 9. Metal work 
| 2. Furniture making 10. Upholstering 
| 3. Painting and finish- 11. Model making 
ing 12. Common tool pro- 
| 4. Inlaying cesses 
| 5. Carving 13. House repairs 
| 6. Sharpening tools 14. Reading drawings 
7. Novelties to sell 15. Electrical work 
8. Veneering 16. Leather work 


It is somewhat surprising that there were 
twice as many requests for information on 








One of the entries in the sailboat model 
division of the Springfield club’s contest 


furniture making than on common tool pro- 
cesses. Powell commented in his report that 
this would apparently indicate a knowledge 
of the proper use of tools on the part of a 
majority of the club members, but that, on 
the other hand, it might indicate a feeling of 
skill where it does not actually exist. At any 
rate, there is undoubtedly some reluctance on 
the part of club members to admit a lack of 
knowledge in respect to the more elementary 
tool operations. Club officers should make a 
point of having a few simple demonstrations 
given by an expert on such things as planing, 
marking, sawing, and gluing. Let the members 
then decide for themselves if they wish further 
instruction of the same type. 

Another excellent source of program ma- 
terial, which some clubs are now beginning to 
develop, is based on what might be called the 
“project method.” A committee plans a series 
of simple projects involving various types of 
work. After the list is approved by the club, 
each member makes each of the projects in 
turn and brings it to a specified club meeting, 
where the problems involved are thoroughly 
discussed. The projects themselves may be 
kept by the makers, sold by the club to raise 
funds, given away as part of the club’s civic 
program, or otherwise disposed of. The theory 
is that if a member actually does the work 
himself, he is more likely to profit by the in- 
struction given by the demonstrator or super- 
visor. 


WHAT THE CLUBS ARE DOING 


Springfield (Mass.) Homecraft Club. More 
than 2,500 visitors attended the second annual 
exhibition of the club. Prizes were awarded 
as follows: first grand (Continued on page 93) 
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‘This positive no-risk 


offer attracts pipe smokers 
by its fairness 





If you are a pipe smoker who would enjoy 
a better smoke, this remarkable no-risk offer 
is right down your alley! 


You are the judge—The risk is all on us. 
Prince Albert has to satisfy you. And we 
believe it will. For we use only choice, 


“selected grades of naturally mild tobaccos. 


Any ‘‘bite’’ is removed to make it absolutely 
certain Prince Albert is mild and delicate in 
taste. Then it is scientifically ‘‘crimp cut’’ 
for slow, cool smoking. Swing back the 
lid. What a captivating, delicate fragrance! 
Smoke up—and the wonder grows. You’re 





on the joy road now! New pipe content- 
ment is yours—for keeps! 


The big 2-ounce economy tin—We 
pack and tamp the rich golden-brown to- 
bacco into the package until there are around 
50 pipefuls in the big 2-ounce red tin. The 
tin also guards against flavor-loss. 

So it’s little wonder that pipe smokers are 
flocking to Prince Albert, ‘‘the national joy 
smoke,’’ backed by our definite you-must- 
be-pleas 4 way of guaranteeing satisfaction. 

Time flies—start today to smoke P. A. 
You owe it to yourself to know the difference. 








OUR OFFER TO PIPE SMOKERS 


“You must be pleased” 


Smoke 20 fragrant pipefuls of Prince Albert. If 
you don’t find it the mellowest, tastiest pipe 
tobacco you ever smoked, return ¢ 
the pocket tin with the rest of the § 


tobacco in it to us at any time 
within a month from this date, and 
we will refund full purchase price, 
plus postage. (Signed) R. J. Reynolds 
Tobacco Co., Winston-Salem, N.C. 





i; 


PRINCE ALBERT 
YW OHS 





© 1936, R. J. Reynolds Tob- Co. 


50 pipefuls of fragrant 
tobacco in every 
2-oz. tin of Prince Albert 





CRIMP CUT 
LONG BURNING PIPE AND 
CIGARETTE TOBACCO 





PRINGE ALBERT “19% 
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‘Believe 








ITS RIGHT! 
a MASONITE 






you can 
beat the strength 
and economy of 
MASONITE TEMPERED 


PRESDWOOD!” 

















































WHEN it comes to building game boards 
and other sports accessories, Genuine 
Masonite TEMPERED PRESDWOOD is the 
champion material for the home craftsman. 

This grainless board possesses an ideal 
smooth, hard surface. It is absolutely uni- 
form in texture and quality. Contains no 
knots. It is moisture-resisting and, properly 
used, will not warp, chip, split or crack. 

TEMPERED PRESDWOOD is obtainable 
from leading lumber dealers everywhere in 
1/8’, 3/16”, 1/4” and 5/16” thicknesses. 
Easy to cut or saw into any size or shape 
with ordinary tools. Contains no glue or 
artificial binder to dull the finest edges. 
And its beautiful warm-brown surface needs 
no further treatment. But, if desired, it can 
be painted, lacquered or enameled. 

For new-building or remodeling in the 
home, TEMPERED PRESDWOOD produces 
luxurious, expensive-looking results at a 
fraction of the normal cost. Easy to finance 
under F.H.A. Ask your Masonite dealer. 

We'll be glad to send 
you free sample and fur- 
ther information about 
Genuine Masonite TEM- 
PERED PRESDWOOD. 
Just mark and mail the 
coupon below. 


MASONITE CORPORATION 
111 W. Washington St. 
Chicago, Ill. Dept. PS-3 


Please send me a free sample and more infor- 
mation about Genuine Masonite TEMPERED 
PRESDWOOD. 


Name. 
Address. 
City State 





Trade-Mark 
Reg. U. S. Pat. Off. 
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WOODEN COLLET HOLDS SMALL TURNINGS 


N TURNING many small pieces of wood to 
¥% in. in diameter or less, a collet like the 
one shown above will save much time. 

Take a piece of hardwood, a trifle larger 
than the center in the headstock of the lathe, 
and turn it to the same taper as the center, 
and cut off both ends square. Place this taper- 
ing piece in the headstock and drill a hole 
through it. This must be done while the 
headstock is in motion, so the hole will be 
true. A good way, after finding the center, is 
to hold a metal-cutting drill of the required 
size in a pair of pliers and push it into the 
wood. The hole should be a trifle larger than 
the diameter of the piece to be turned. After 
the hole is drilled, remove the wood and cut 
two slots about 1 in. deep with a saw in the 
larger end of the piece. 

In turning a piece to small dimensions, such 





SLOTS 









a 





AATTTTATT TAT TTT 


TAPER SAME AS CENTER 











as the spokes of a pilot-wheel lamp, one end 
of the piece is set in the slotted end of the 
collet and the collet is placed in the head- 
stock. The tailstock is used to force the collet 
firmly into the headstock, and as it is forced 
in, it grips the piece of wood. Adjust the tail- 
stock as usual. 

A piece of wood held this way can be 
turned to 1/16-in. diameter very easily. Use 
the highest speed of the lathe —W. T. Baxter. 


BLUEPRINTS PREPARED BY EXPERTS 


© MATTER how much or little time you 
have for your home workshop activi- 
ties, it pays to concentrate your efforts on 
worth-while projects.. To help you do this, 
we offer a series of blueprints of well-tested 
projects designed by experts. The following is 
a selected list, but many other plans are avail- 
able. Send a self-addressed, stamped envelope 
for our complete list. 





OATS 
*Canoe, 16-ft. Canvas-Covered Kayak, with 
we ee SS ee 1.00 
*Duck Boat, Folding (13-ft.), 170-R —— 
long; weighs 60 Ib.), 279.......... 25 


*Duck Boat, Folding (13-ft.), 170-R..........0000 50 
High-Speed Boat for Small pumaet Mo- 

tors (7 ft. 11 in. long), 
Installing Inboard Motors, phy SSE: ee eee 25 
*1514-ft. Runabout or “Sportboat’’ (outboard 

or inboard motor), 175-176-177-R......... 1.00 
*13-ft. Utility Rowboat (can be sailed or 

used with outboard motor), 224-R.... .50 
*13-ft. Racing Runabout, 261-262-R............ 75 
Norte: Full-size patterns for any boat marked with an 
asterisk (*) will be drawn to order for $1.50 extra. 
Simply add this amount to the cost of the blueprints. 
About one week is required to fill orders for patterns. 


















FURNITURE 

SI, TEU, Fi cnactaccccscnctneinctcscncenstonnenisnacesi 25 
Child’s Costumer, 179A .25 
Coffee Table with Spiral Legs, 245A............ 25 
Double-Decker Bed for Boy’s Room or 

Cabin, 277A .25 
End Table, American Empire, 241A............ 25 
Fireside Seats (wood and metal), 266A........ .25 
Floor Lamp with Tripod Base, 243A........... .25 
Rete, “TOOOG TROGIGM, Do vrcccccccccicscccscscscesccsce .25 
Magazine Rack, Ladder-Back Style, 250A..... .25 
Mirror Frame, 20 by 30 in., 246A..........006 .25 
Pier Cabinet and Hanging Shelves, 77........ .25 
Screens, Modernistic Folding, 91.............0+ 23 
NR GN, Ts, Disctcccsrcssnssssccenssssccenonsens 25 
Silverware Chest on Stand, 256A... «25 
Smoking Stand, Modern, 238A... 25 
Stool, Scoop-Seat, 242A........cssscesseee —— 
Stool, Upholstered, 240A.............0. eaidiiudanedia .25 
TONG, DOIG GG, BIB crccescccccscesscessscsssese 25 
Te, TY Biieccntsscisestccccseccccsissssncenses 25 
Tavern Table and Scroll Mirror, 106.......... .25 
NIRS TEIN, | Wi nnstcntticnacerenssiasaianicesséssiansones .25 
TP SIT, Bi ictetasestiicicntinstsiinsinstnssvcinsonnncsence 25 

SHIP AND COACH MODELS 

(Construction kits are available for 

(some of these models. See page 8. 
Aircraft Carrier—U.S.S. Saratoga (18-in.) 

and flush deck destroyer (6%%-in.), 

STE  unienigiebininesainaanietidinineseia 75 
Bate: S. S. Texas (3-ft. hull), 

197-198-199-200 1.00 
Bottle, Clipper Ship in, 121-122...........cs0000 .50 
Ciyil War Ships Monitor, Merrimac, and 

Hartford (3%, ong and 5% in. long 

|, .25 


Clipper Ship (20%-in. “hull” 51-52-53-R........ 1.00 
Clipper Ship Great Republic (31%4-in. hull), 


| eee 1.00 
Constitution (21-in. hull), 57-58-59-R.......... 1.00 
Cruiser Brooklyn (8-in.), 236....c..c0cccccecceeeeee .25 
Cruiser Tuscaloosa (1134-in.), 234... 25 
Freighter, Ocean (14-in.), 271......cccscccsseceeeee aS 


Galleon Revenge (25-in.), 206-207-208-209.... 1.00 
Hartford, Farragut’s Flagship (33%4-in. 
hull), special prints 221-222-R.......... 1,50 









H. M. S. Bounty (8%%4-in. hull), 254..........000 25 
Mayflower (17%4-in. hull), 83-84-85-R.............. 1.00 
Motor Boat, 29-in. Cruiser, 63-64-R.............. 75 
Motor Boat, Working Model (20-in.), 196... .25 
Nourmahal, power yacht (8%-in.), 276........ 25 
Liner—Aquitamia (9-in.), 225......cccccesceeseessees 25 
Liner—California (1214-in.), 25 Les..cccccescceseee a5 
Liner—Normandie (205%-in.), 264-266.......... .50 
Liner—Manhattan (12-in.), 204........ccccccceceeee .25 
Liner—St. Louis (11-in.), 231........... a 
Pirate Felucca (20-in.), $4-45-R.......cccccccesseee ae 


Privateer of 1812—Swallow, a poinare 
clipper (13-in. hull), 228-229-230-R.... 1.00 


Roman Galley (19-in.), 138-+239-R.......cc00 75 
Santa Maria (18-in. hull), 74-75-76-R............ 1.00 
Show Boat, Illuminated (14-in.), 26?.......... as 
Stagecoach with Horses, 144-145-146-R......... 1.00 


Steamboat, Mississippi (19%4-in.), 94-95-96-R 1.00 
Trading Schooner (17%4-in. hull), 252-253 .50 
“Treasure Island”? Hispaniola (7-in.), 237... .25 








Viking Ship, (20%-in.), $1-62-R Licceiibandetabiaisbndie 93 
Whaler—Wanderer (2034-in.), 151 to 154.... 1.00 
Yacht Rainbow (7%-in. hull), 233............... 25 
Yacht Sea Scout (42-in. racing), 106-107-R_ .75 
Yacht (20-in. racing), 48-R 50 
RADIO SETS 
All-Wave Portable (battery), 217-R -50 
Amateur Short Wave Receiver, 155 ag 
Amateur Radio Transmitter, 183-184 50 


Five-Tube Short Wave (A.C. or D.C.), 223 125 














Full Electric Headphone Set, 130................ 25: 
One Tube (battery operated), 103.........s000 25 
Screen-Grid Set, 109 25 
Short-Wave Converter Unit, 137........sccseee ae 
TOYS 
Doll’s House, Colonial, 72 25 
Dell's Meuse Furniture, TE ncecccccorccccsscscesscoscss 25 
Projector for Photos and Pictures, 259A....  .25 
Toy Airplane Cockpit with Controls, 114... .25 
Toy Birds and Animals, Jig-Sawed, 56........ 25 
Toy Drill Press, Lathe, Saw, etc., 11]........ Br 
Tey Dump Truck, Fire Engine, etc., 101... .25 
MISCELLANEOUS 
Drafting Table, 189A 25 
Hand Loom, Four-Treadle, 268A-269A sigtinde Pe 
Microscope Kit, Portable, 220...........csssesee as 
Night Lamp and Sewing Kit, 255A............. .25 
Perpetens Beas CHOSE, FFG ocecccccccccscccccsccscsssessce 25 
Radiator Inclosures, 278A...........:00+ 25 
Six Simple Block Puzzles, 65.............cssssssee 25 
Weather Vane, Ship Model Type, 66.......... 85 





Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprifits, numbered 
as follows: 





ee PR sciccnstcsinntniead cents 


Name 
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| NONSKID CAMERA TRIPOD 


(Continued from page 76) 


two or three cuts. If the work is done by hand, 
a plow plane such as is used for grooving win- 
dow screens is the best tool. A marking gauge 
and wood chisel, in the hands of a skillful 
craftsman, also will turn out a creditable job. 

The upper section of the leg is just right 
for waist-high picture taking. Unless eye- 
level shots are desired, there will be no need 
of adding the second section. A sleeve bearing 
is inserted in the hip joint of each leg. Bore 
a 9/16-in. hole and insert a section of tele- 
scopic tubing. This is so called because one size 
makes a sliding fit over the next smaller size. 
The 9/16-in. tubing makes a perfect bearing 
surface for the 1%4-in. threaded rods. Start it 





List of Materials 


pe. hard maple 134 by 2 by 2 in. for tri- 
pod head. 


_ 


3 pc. mahogany 1 by 1 by 43 in., and 3 pc. 
1 by 1 by 26 in. for legs. 

3 U.S.S. 20 brass machine screws, % by 
3 in. 

4 U.S.S. 20 brass machine screws, % by 
1 4 in. 

6 wing nuts and 9 washers for the screws. 

6 pce. brass strapping, 1/16 by 1 by 5 in. 

3 ball-type friction catches, 44 in. 

9 roundhead brass wood screws, ™% in. 

3 pieces of telescopic tubing, 9/16 in. in 


diameter and 34 in. long. 











in by lightly tapping with a wooden mallet, 
then adjust a C-clamp and squeeze it into 
place. Start from the upper face. The sleeve 
should not go all the way through, or it will 
interfere with the clutch surfaces. 

Now cut the tongues on the lower leg 
members to give a sliding fit, not too loose. 
The members should make contact on the 
lips of the groove, not the bottom of the 
tongue. 

Bend the metal strapping as shown, fitting 
each piece to the leg individually. A small 
vise and wooden mallet are the only tools 
required. Drill the required holes and fasten 


| the strapping. 


The friction catches give an audible in- 
dication when the legs are extended to maxi- 
mum, and also automatically equalize the 
length of the legs. 

The tripod may be stained if desired, but 


; do not paint or varnish it. Apply a coat of 


hot beeswax, rubbing it well into the wood. 
This acts as a lubricant for the channels, 
does not scuff or scar, and presents a profes- 
sional appearance. Rubber-headed tacks make 
good feet. 

Professional photographers agree that good 
pictures may be obtained consistently only 
with the aid of a tripod. When the petty an- 
noyance of a temperamental tripod is elim- 
inated, the photographer is enabled to select 
better action and composition. 

While not shown, because it was being used 
on the camera with which the pictures were 
being taken, a ball-and-socket joint between 
tripod and camera increases the flexibility to 
a very large extent. 


The hardware and fittings for each leg joint 
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by Graham McNamee, Ace Radio and Sports Commentator 


I HAVE SEEN amazing feats of skill in 
my yearsasa radio reporter and sports 
announcer—but I’ve just witnessed the 
most remarkable demonstration of skill 
and accuracy I ever laid eyes on! 


The other day I made an inspection trip 
through the Gillette factory in Boston 
where Gillette blades are produced. Here 
is a house of magic if there ever was one! 
The equipment there is as amazing—as 
bewildering—as the mechanical wonders 
you’d expect to see 500 years from now. 


These Gillette machines are s0 accu- 
rate, so finely adjusted that they 
turn out shaving edges which are 
actually invisible—edges meas- 
uring about 1/80,000 of an inch 
in thickness! It takessheer magic 
to measure edgesas fineas these. 
And that’s why they use an ex- 
clusive ‘‘magical’’ device called 
the‘‘photo-electric eye”’ in which 
a beam of light gauges sharpness 
with amazing accuracy. 





With facts like these before you, why let anyone deprive you of shaving comfort 
by selling you a substitute! Ask for Gillette Blades and be sure to get them. 


GILLETTE SAFETY RAZOR COMPANY, BOSTON, MASS. 


But there are more wonders—more 25th- 
Century instruments—designed to make 
the finest razor blade that modern 
science and superlative skill can produce. 

Can you imagine a hardening furnace 
room as cool and immaculate as an office 
.- » four-ton blade sharpeners adjustable 
to 1/10,000 of an inch . . . microscopes 
that magnify an object 3,000 times... 
hardness testers that use diamonds, real 
square cut diamonds... an X-ray-like 
machine that “sees” through steel 
... abrasives as fine as cake flour! 


With all this amazing scien- 
tific equipment ... this pains- 
taking craftsmanship... this 
superhuman accuracy, I just 
don’t see how Gillette blades 
could possibly be equalled for 
downright shaving comfort. In 
fact, if all men could see what 
I’ve just seen, I feel sure they’d 
always say “Gillette” when 
they ask for razor blades. 
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Amazing Values 
$1.20 to $2.00 


Cross-cut, Rip, Combination 
6" (1/2” hole) $1.20 8” (1/2", 5/8”, 3/4" hole) $1.60 
7” (1 2" hole) $1.40 10” (5/8, 3/4" hole) . . . $2.00 
Also Hollow Ground, $3.00 to $5.00 


Keystone Disston-made Circular 
Saws are specially designed by the 
world’s foremost sawmakers, for 
good craftsmanship in home work- 
shops. They fit your machine and 
suit your work. They stay sharp! 

Keystone BAND Saws -— set, 
sharpened, joined by Disston, 
ready for your use, $1.00, $1.05, 
$1.10, $1.20 each. In Canada, 
prices slightly higher. 

Ask your dealer for Keystone 
Home Workshop Saws and Tools 
—Made-By-Disston. Or write us 
and we will see you are supplied. 


Let DISSTON HeEtp 


Disston makes fine Saws, Tools, 
Files, to give work speed and ac- 
curacy ...to help you excel in 
craftsmanship. All about these fine 
tools — how to use them, care for 
them, illustrated from home work- 
shop photographs, is told in this 
Disston Manual. Sent FREE with 
special pointers 
on getting the most 
out of your motor- 
ized home work- 
i) shop equipment. 











AMAIL COUPON 


TO: HENRY DISSTON 
i & SONS, INC. 
310 Tacony 
Philadelphia, U.S. A. 


Send me free copy of “‘Disston 
Saw, Tool and File Manual.” 





Name h . x . 9. D. Money back it 
i i i no! istac’ ir ars 
ished turning before the center is cut away Cayo gy ee 
Address. (Patented 1-17-22) ‘Slide Rule Makers since 1915 


















WALNUT BRACELET WITH 
POLKA-DOT INLAYS 


The highly polished walnut is relieved by 
ivory-colored dots, which are birch dowels 


N ATTRACTIVE type of wooden cos- 

tume jewelry is represented by this wal- 
nut bracelet, which was made by Russell 
Hand, of Pasadena, Calif. The ivory-colored 
birch dowels heighten the effect with a polka- 
dot design. 

First cut a disk of 1-in. walnut, about 3%4 
in. in diameter to allow for a 3-in. finished 
diameter. A %-in. hole should be drilled in 
the center as true as possible. Divide the 
disk into twelve 30-deg. segments with a 
pencil, and drill twelve %4-in. holes % in. 
deep radially. Birch dowels, which must fit 
very snugly, are then glued in. The lateral 
dowels shown are put clear through the disk, 
and the ends of all sawed off before setting 
the work in the lathe. 

Mr. Hand does not turn the bracelet as a 
faceplate job. The (Continued on page 85) 





The waste stock is turned so thin just in- 
side ‘the bracelet that light shines through 


SPACE DOWELS 30°APART, CUT 


44 BIRCH DOWELS. 
OFF WITH SAW BEFORE PUTTING 


DRIVEN AND 











CuT THIN ENOUGH ~ 
TO DETECT LIGHT 


The blank with dowels inserted and the fin- 


The 
cheapest oil to use 
is the one that 


PROTECTS 
BEST- 










3 - in - One lubricates, 
keeps working parts 
cleaner, checks rust. 
Gives more protection 
because it is three fine 


oils in one. Get a can et =e 
or bottle now! ( ae) 




















CLEANS - LUBRICATES ~ STOPS RUST 

















A CANOE 
FOR 


Cume through the glories of game-filled 
woods-—away froni the world on the water. 
You two, ; canoe and rippled reflections 
- « « alone on a lake with your dreams. An 
Old Town Canoe brings the wonders of 
wilderness, quiet contentment, and peace! 

Our Indian ancestors paddled canoes as 
quick and responsive as these. But an Old 
Town is tougher and steadier. Safe. Built 
to bear hard use for years. Write for a cata- 
log showing paddling, sailing and sponson 
models. It is free. Also a fleet of outboard 
boats, including big, fast seaworthy types. 
Rowboats. Dinghies. Address: Old Town 
Canoe Company, 213 Main Street, Old 
Town, Maine. 


“Old Town Canoes 














1? JIG SAW Paid 


D. $1.75) 
fneel 
e or 
Puzz! 


ORDER NOW 2 or send 3c stamp for 
Catalog fully oe 
scribing all our equally low-priced po 

er tools and sccessaries fea inclading 
er, line Shaft, Gircular ’ Saw, etc. 


a Rochester, N.Y. 


All metal ber oa a f° 


15’’long,8’’high,634’’ table 











In. t slide rulein 





Fabrikoid case and Instruction 
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WALNUT BRACELET WITH 
POLKA-DOT INLAYS 


(Continued from page 84) 


blank is set up between centers, as illustrated, 
and the rim is roughed down to approximate- 
ly 4% by % in., oval in section and undercut, 
but with enough stock in the central portion 
to prevent its breaking away. The cutting is 
stopped as soon as the web is so thin that a 
strong light, such as from a flash light, can be 
seen through it. 

The finishing is done entirely with garnet 
paper, working down from coarse to finer 
grades as the exact shape is approached. Gar- 
net paper is more satisfactory than ordinary 
sandpaper for this purpose. Continue the 
smoothing with fine steel wool. The bracelet 
is now removed from the lathe and the central 
portion cut away with a sharp knife. The 
inside of the ring is then finished on a small 
sanding drum. 

Next apply two coats of shellac, steel- 
wooled after each coat has dried. Follow with 
two coats of a high-grade spar or marine 
varnish. Allow this to harden for three or 
four days and then rub down with light 
machine oil and rottenstone. This final polish- 
ing, of course, is best done on a small buffer, 
if available—H. S. 


WOODEN CLAMP HOLDS 





| is IS not easy to hold a small, round piece 
of wood under a drill press or other tool, 
but a clamp may quickly be made for this 
purpose as shown. It should be cut from 
hardwood about 5% in. thick and holes bored 
1/16 in. larger in diameter than the work to 
be clamped.—L. R. B. 





The round parts to- be drilled are inserted 
in a hole and held by squeezing the handles 





For Practical Information in Your 
Working Hours. In its 600,000 entries 
(122,000 more than in any other diction- 
ary) you will find answers to questions on 
law, business, manufacturing, engineering, 
medicine, chemistry, and thousands of 
other practical subjects. What is a deben- 
ture? How does the Interstate Commerce Commis- 
sion regulate business? What are the symptoms of 
serum sickness? Who were the chief developers of 
the atomic theory? How does the Bessemer process 
roduce steel? What is photosynthesis? The New 
ferriam-Webster gives you not merely definitions of 
such terms but full. authoritative explanations of each 
subject. Hundreds of technical diagrams illustrate 
girder sections, types of suspension~bridges, electri- 
cal refrigeration, botanical sections, and a great 
diversity of other scientific subjects. 





For Specialized Study in Your Hours of Self- 
Improvement. Thousands of encyclopedic articles, 
edited by 207 of the world’s greatest au- 
thorities, on radio, electricity, aviation, 
astronomy, dentistry, mathematics, nature, 
photography, textiles, etc. Hundreds of 
valuable tables provide ready reference 
to historic architectural periods, chemi- 
cal elements, coins, planetary move- 
ments, perpetual calendar, etc. Over 
12,000 terms illustrated with detailed diagrams and 
half tones, including microphones, internal-combus- 
tion engines, constellations and stars, aircraft, auto- 
mobiles. Magnificent full-page color plates of plants, 
flowers, butterflies, gems, coins, birds, color charts, etc. 





NEW from cover to cover—the latest and greatest of 
the famous unabridged Merriam-Websters! The most 
authoritative editorial staff ever assembled. 3,350 
pages. Cost $1,300,000.00. The greatest single volume 
of information ever published! 


Get the Best—From your book dealer. Look for the cir- 
cular trade mark on the cover identifying the genuine 
Merriam-Webster. Mail the coupon for illustrated 
folder and interesting new booklet, ‘‘101 Questions 
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Usefulness ! 





A New and Vastly Greater 
Conception of Dictionary 


f 





For Greater Power and Accuracy 


in Your Use of Words. The largest 
vocabulary ever published, with defini- 
tions that are easy to understand. Guide 
to Pronunciation by John S. Kenyon, 
Professor of English Language, Hiram 
College, outstanding authority on pro- ~ 
nunciation in America. More than 100 language ex- 
perts and public speakers also consulted on pronuaci- 
ation of words. Thousands of etymologies never before 
published, showing origin and docdaament of words— 
an = age aid to their correct use. Thousands of 
carefully discriminated synonyms, and _ illustrations 
of use. Lists of antonyms—the largest number in any 
dictionary. Treatment of grammar and punctuation— 
comparison of adjectives, use of semicolon and 
_ en; parts of speech, formation of plurals, etc. ; 
rules for spelling. 





For Enrichment of Your Reading Hours. 


Thousands of articles on art, music, literature, history. 
Over 13,000 biographical entries on 
noteworthy persons from classical times 
down to the present. Pronouncing 
Gazetteer of 35,000 geographical sub- 
jects. Mythological characters of all “« 
nations fully described ; Biblical names 
and events recorded ; foreign words and 
phrases pronounced and translated. Full — 

explanation of terms encountered in the news of the 
day, such as Constitution, League of Nations, Fascism, 
Hall of Fame, commodity > = he stock exchange, 
Federal Land Bank, etc. Hundreds of articles on home 
and garden ; games, hobbies, including golf, bridge, etc. 





é 


The Supreme Authority ...A New Creation 


WEBSTER’S NEW INTERNATIONAL 
DICTIONARY Second Edition 





G. & C. MERRIAM CO., Springfield, Mass. 

Please send me without cost or obligation your illus- 
trated folder describing Webster's New International 
Dictionary, Second Edition; also new booklet ‘101 
Questions and Their Answers,”’ etc. (P.S.M.-3-36) 


SII a ssiins sosnccceasapistsonnenenimensotencebistassesesn 
AGATESS...........sccesssssscssenscnscnsenssnsenssnsesseassnsesessssesusssssnreneenennesnees 























































































NO ET Pee ye 


























































nolan AOlU1,8 
Home Work SHOP 





AT YOUR 
DEALERS 





ATKINS Saws cut quicker 
and smoother—save material— 


give sure results—hold their 
edge longer—that’s why experts 
insist on genuine Work-at-Home 
Saws. For any wood or metal 
cutting project—you’ll find it 
pays and saves to look for the 


ATKINS name on the saw. 


Atkins No. 37 Combination 
Saws will rip, crosscut or mitre. 
Made 6” to 10” diameter to fit 
standard bench machines. There 
are other styles of teeth in the 
Atkins line. You will find At- 
kins Saws the best value always. 
At Your Dealers. 


E. C. ATKINS & COMPANY 
428 S. Illinois St., Indianapolis, Ind. 


ATKINS 
Siboer Seek 
SAWS 


Send 10c for HOW-TO-DO- 
IT Book, shop layouts, fur- 
niture, making wood joints, 
where to get 525 plans, and 
illustrated home workshop 
saw catalog. 


E. C. Atkins & Co., 428 S. Mlinois Street, 
Indianapolis, Ind. 


Enclosed 10c. Send HOW-TO-DO-IT Book to— 


RRO e RR eH e REE HEHEHE EEE ESHEETS EEOSOSESE SES EEE EEEES 


I am also interested in saws for 
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WORDS MADE TO ORDER FOR THE 
STRANGE LANGUAGE OF THE CABLES 


(Continued from page 23) 


in which payment was to be made. Mr. Peter- 
son revised the code to put that additional in- 
formation into the first word. Like the register 
company’s code, it was expanded from about 
100,000 words to 400,000. 

New developments in industry and com- 
merce are constant causes of code revisions. 
William J. Mitchell, revising a general export 
company’s code, had to put in a whole new 
series of phrases about beer cans. When the 
code was first made, beer was not packed in 
cans. 

On another occasion, bringing a bank code 
up to date, Mitchell discovered that more 
than fifty new code words were needed to de- 
scribe transactions in the newly introduced 
“barter money” of a European country. 


(oe makers often find single words needed 
to convey surprisingly odd statements. 
Cyrus Tibbals, building a code for a broker- 
age concern, studied its cable correspondence 
carefully, and arranged a tremendous vocab- 
ulary. An officer of the brokerage house, glanc- 
ing through it with pleasure, suddenly com- 
plained : 

“You haven’t any word for: ‘I am sending 
you fifty dollars. Happy New Year.’” 

Tibbals recognized this as a real oversight. 
Many of the firm’s clients sent New Year's 
Day gifts to relatives in Europe. He put in a 
complete set of code words to express New 
Vear’s greetings, accompanying various 
amounts of money. 

The long, important messages crammed into 
single code words, and the consequent dangers 
of serious misunderstanding through slight er- 
rors in transmission, always have put heavy 
responsibilities upon code makers. 

Some forty years ago, a wool merchant, us- 
ing a code of secret words mixed with plain 
language, wired an associate in the West, “Bay 
500,000 pounds.” 

The word “bay” meant: “I have bought.” 

The message, when delivered, read: “Buy 
500,000 pounds”—and the dealer did. The 
price of wool dropped, and the merchant lost 
$20,000. He sued the telegraph company, but 
the United States Supreme Court granted him 
only a refund of the telegram’s cost. The 
judges said he shouldn’t have used such a 
risky code. 

As long as dot-and-dash systems were in 
general use, expert code makers avoided code 
words which could be changed into other 
code words by simple errors. They had tables 
of fifteen or more dangerous similarities. Al- 
though these dangers have been eliminated by 
typewriterlike transmitting equipment, no tel- 
egraphic device is absolutely error-proof. Op- 
erators still make occasional mistakes. Electri- 
cal disturbances similar to radio static some- 
times cause letters to be lost in transmission, 
or changed entirely into other letters. Receiv- 
ing instruments sometimes go out of order and 
substitute one letter for another until the trou- 
ble is discovered. 


ONE-LETTER error in a broker’s mes- 

sage, a few months ago, caused him to 
buy a certain stock for one customer, instead 
of selling it for another. When the mistake was 
discovered, two hours later, the stock had 
fallen in value, and the broker filed a claim 
against the telegraph company for the dif- 
ference. 

Another broker had a happier experience. An 
error caused him to buy more of a stock than 
had been intended, and the stock went up. 
The broker tried to give his accidental profits 
to the telegraph company. 

“Tf I had lost, I would have expected you to 
make good,” he explained. But the company 
would not accept it. 

It is to guard against such errors that most 







professional code builders make every word 
differ from every other by at least two letters. 
Then, if any single letter is transmitted wrong- 
ly, the person receiving the message will know 
an error has occurred, because the garbled 
word will not appear anywhere in the vorab- 
ulary. 

It is this principle which makes the new 
codes capable of greater accuracy. If the com- 
piler does not wish to use the largest possible 
vocabulary, he can choose fewer words, with 
greater differences between them, providing 
an added safeguard against error. 













\ X 71TH the very start of electric telegraphy, 
codes came into use. At first they con- 
sisted of ordinary words with secret\meanings. 
Code makers soon began to reach out for 
larger vocabularies, and telegraph companies 
fought to exclude long, cumbersome words 
that would confuse and retard operators. 

When cables were laid across the ocean, 
about fifty languages became acceptable, the 
only limitation being that words must not 
contain more than six syllables. Operators had 
their hands full, and their eyes and ears too, 
with such words as “Chinesisklutningsdon”— 
which, after all, had only six syllables. 

An international telegraphic conference lim- 
ited code words to eight languages, and dis- 
putes began to arise between senders and ca- 
ble clerks over words that sounded real, but 
couldn’t be found in any dictionary. Code 
builders were making them up. 

The real importance of the change from 
plain language to the latest: artificial words 
can hardly be realized without comparisons. 
A modern code can contain more five-letter 
“words” than all the words, of all lengths, 
listed and defined in an unabridged English 
dictionary. In the eight approved languages— 
English, French, German, Dutch, Italian, 
Spanish, Portuguese, and Latin—it was esti- 
mated that there are only 160,000 words of 
ten letters or less, differing from one another 
by at least two letters! 

Nearly all large code makers build their vo- | 
cabularies by special formulas. And, by a re- | 
markably ingenious arrangement, the same | 
tables which form the words, serve to correct | 
errors which occur in transmission. 

When a person receiving a message comes 
upon a word which is not in the vocabu- 
lary, he does not wait costly hours while the 
cable company finds the mistake. Instead, he 
turns to his “error finder,’ or “mutilation 
table,”—and finds the right word. 





| pe ORE a code maker chooses a single code 
word, he arranges a table. Usually it is in 
three parts: One part for the first two letters, 
one for the third, and one for the last two. The 
formula for combining the three parts makes 
it impossible to pick a word with less than a 
two-letter difference from every other word. 
And when any four letters of a word have 
been selected, there can be only one choice for 
the fifth. 

That is the amazing principle by which a 
transmission error involving any one let- 
ter can be corrected. Assuming the first four 
letters to be correct, the person who received 
the message speedily finds the fifth. Then he 
assumes the first three letters, and the fifth, 
to be right. He quickly finds the fourth. He 
has only five such operations to perform, and 
the sense of the message tells him which of the 
reconstructed words is the right one. 

All on one page, the remarkable “mutila- 
tion chart” really is the birthplace and the | 
permanent identification bureau of nearly half | 
a million words. Not words in the old sense, | 
but words of the new language carrying mes- | 
sages of commerce and industry around | 
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VITAL PROBLEMS THAT 
CHALLENGE INVENTORS 
(Continued from page 15) 


million pounds of bromine a month from the 
| ocean, sucking up 26,000 gallons of water a 
| minute. It points the way to work for the 


future. 


More than three percent of the two quintil- 
| lion tons of ocean water is made up of solid 
matter. About eighty percent of this material 
is common salt. The rest includes all the min- 
erals known to man. Some years ago, a German 
scientist took samples of sea water, at different 
points, all the way from the arctic to South 
America. Every sample contained minute 
quantities of gold, with the greatest concentra- 
tions in the arctic. Oysters extract copper from 
| the sea. Man has yet to duplicate the feat and 

make it pay. In the realm of ocean research, 
there are problems galore—each an oppor- 


tunity for discovery or invention. 


O*% LAND, improved methods of extraction 


would turn every clay bank into an alum- 


inum mine. Present processes can use only the 
concentrated ore known as bauxite. Cheap 
plastics, new solvents for cellulose, and the per- 
fection of machinery for creating an ideal arti- 
ficial climate within office buildings, are other 


problems to be overcome by science. 
Television in natural colors is a goal which 


still eludes the inventor. For years, television 
has seemed on the verge of practicability. But 


it still remains among the items listed with the 
unfinished business of science. 


Conquering static in radios and developing 


a commercial telephone which will record the 
sound of a voice with the least possible distor- 
tion are other objectives to be attained. If 
superefficiént radio tubes can be devised, tiny 
receiving sets no larger than watches can be 
carried about in vest pockets to pick up pro- 
grams and personal messages. Until it is possi- 
ble to talk to any person, anywhere on the 
globe, science will not have completed its work 
in the field of communication. 

We know virtually nothing about the effect 
of X rays and radium in altering the hereditary 
characteristics of plants. We are just skirting 
the borders of weather forecasting, of scien- 
tific farming, of prolonging human life. Thou- 
sands of synthetic products, now undreamed 
of, may come from the laboratory. Rocket 
flight is yet to be attained. New and safer 
anesthetics lie ahead. And, in each of these 
unsolved problems of science, there lies an 
opportunity which research men of the future 
may grasp. 


IVE centuries ago, Leonardo da Vinci, the 

Italian painter and scientist, made twenty- 
one discoveries and inventions which are rated 
as eternally important. Edison is credited with 
only six. In the days of Leonardo, people 
thought that science had reached its peak. But, 
of course, the judgment was wrong. Today, as 
in 1490, science presents a world of unbounded 
opportunity. Each peak that science attains 
merely serves as a vantage point, revealing 
vast, unexplored realms that lie ahead. 


CHEMISTS MUST REPLACE 
WAR-ESSENTIAL IMPORTS 


DesPIte its vast natural resources, the United 
States is largely dependent upon the outside 
world for many important commodities, a 
recent report to the American Chemical Society 
shows. Essential materials of which we would 
lack an adequate supply if blocked in war in- 
clude antimony, chromium, manganese, mer- 
cury, mica, nickel, rubber, tin, tungsten, and 
wool. In such a hypothetical emergency, ac- 
cording to the report, chemists would have to 
develop new metal alloys and suitable substi- 
tutes for rubber, wool, and other indispensable 
products as vital factors in national defense. 
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HALF & HALF MAKES 
ONE SWELL SMOKE! 





Make your pipe give double pleasure 
with Half & Half. Cool as the clang 
of a grade-crossing bell. Sweet as 
your habit to “Stop, Look and 
Listen.” Fragrant, full-bodied to- 
bacco that won’t bite the tongue— 
in a tin that won’t bite the fingers. 
Made by our exclusive modern proc- 
ess including patent No. 1,770,920. 
Smells good. Makes your pipe 
welcome anywhere. Tastes good. 


od 
Your password to pleasure! 


Not a bit of bite in the-tobacco or the Telescope Tin, which 
gets smaller and smaller as you use-up the tobacco. No 
bitten fingers as you reach for a load, even the last one. 


Copyright 1936, The American Tobacco Company 


HALF «~ HALF 
The Safe Pipe - Tobacco 


FOR PIPE OR CIGARETTE 
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BROKEN 
FURNITURE 


EASY TO FIX WITH 


PLASTIC Woop 


It’s easy to repair quickly and 
permanently—broken furniture, re- 
place loose drawer pulls, loose cas- 
ters, loose bathroom fixtures, fill 





HE adjustable radius turning tool illus- 

trated below turns radii from 3@ to 134 in. 
The tool bit in the revolving head is moved 
by means of the handle at the other end. The 
bit is set to the required radius by measuring 
with micrometers from the tip to the back of 
the holder. 

The large photograph shows how the tool 
is used. It is in the working position after 
being used to turn the radius on a worm 
wheel. The other photograph illustrates how 
the handle is detached so the tool may be 
passed through the lathe tool post. In this 
view is also shown a ball race as another ex- 
ample of the type of work that may easily be 
done with the tool. 


The materials required are: 1 pc. tool steel 





.700 in. diameter by 1 25/32 
marked 7; 1 pc. tool steel 34 in. diameter by 
14 in. long for part 2; 1 pc. cold-rolled steel 
1 1/16 by 1 25/64 by 6% for 3; 1 pc. cold- 
rolled steel 34 in. diameter by 7 3/16 in. for 
4; and 1 pc. cold-rolled steel 15/32 in. diam- 
eter by 11/32 in. for 5. 

The drawings below show the assembled 
tool and give all essential details of its princi- 
pal parts—HALvor ANDERSON. 


in. for the part 















At the left the tool is shown 
in position after having been 
used to turn the radius on a 
worm wheel. The photograph 
above illustrates how the han- 
dle is detached so the tool 
may pass the tool post. A fin- 
ished ball race is also shown 
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cracks in floors, shelves, baseboards, 
window frames, plaster or cement— | 
with Genuine Plastic Wood—just | 
press this putty-like preparation into 
place and it dries quickly to hard 
wood—it’s so simple and it costs 
only a few cents—try it and you'll 
say Genuine Plastic Wood is great. 


USE THE GENUINE 


Genuine Plastic Wood is actual 
wood in putty form, when dry it is 
hard wood that can be sanded, 
sawed, or carved—will hold nails 
and screws perfectly—will adhere to 
any clean, dry surface, wood, metal, 
porcelain or plaster—can be painted, 
varnished or lacquered—is water- 
proof, weatherproof and greaseproof. 

Ask for the Genuine Plastic Wood 
— sold at 
all leading 
Paint, 
Hardware 
and variety 
stores. 











Plastic Wood also comes 
in white which is ideal 


for bathroom repairs. CANS AND TUBES 








IN 9 COLORS 





PLASTIC WOOD 
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Assembly views of the adjustable radius turning tool and details of the principal parts 


BOOT COVERS ON SKIS PROTECT 
FEET FROM WET SNOW 


HE two pairs of homemade ski covers illustrated in the 

photograph at the right are designed to protect a skier’s 
feet from wet snow and prevent the snow from balling up 
under his boots, which is one of the common annoyances 
that reduce the pleasure of the sport. The pair at the left of 
the photograph were made of leather from an old boot top. 
Any similar scrap leather may, of course, be used. It was 
cut according to the diagram, inverted, and tacked across 


the top of the ski, then turned over 
and tacked to the edges, and finally 
laced to the footgear strap with 
leather laces. 

The rubber ski covers, which are 
shown at the right of the photo- 
graph, were made from an old inner 
tube and put on by tacking on the 
right side across the top, along the 










TURN UNDER 
AND TACK 











edges, and in one place on the edges + 





+ 





behind the strap. The skis in both 
cases were 3 in. wide. It is a simple 
matter, however, to fit such covers 
to any skis.—L. F. CoLLins. 


Diagram for cutting 
the leather to make 
covers for 3-in. 





skis 
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TELEPHONE STAND 
(Continued from page 69) 


being well sharpened and burnished, the 
scraper plane will give a smooth surface on 
the most crooked grained wood, which needs 
only a light sanding with a fine abrasive (No. 
4 or finer). Garnet paper is far superior to 
sandpaper both in cutting and lasting proper- 
ties. Finish with No. 8 paper and you will 
have a surface literally as smooth as glass. 

The faces of all mortise-and-tenon pieces 
should be finish sanded before joining. After 
the glue is applied and the piece driven up 
and clamped together, be sure all glue drips 
are washed off. Use warm water, a small 
stiff-bristled brush, and plenty of soft rags, 
with a sharpened hardwood stick to get into 
the corners. The water soon dries out and the 
slight roughness caused by it is easily removed 
with a little No. 8 garnet paper. If glue is left 
to dry in the corners, it must be subsequently 
removed with a chisel, which inevitably leaves 
rough spots. 


HE mortises and tenons should be marked 

with a scratch gauge, preferably a double 
mortise gauge. Always gauge from the same 
corner of the piece. The amateur rarely has 
sufficient skill to make an accurate tenon by 
sawing directly to the gauge marks and knife 
marks on the shoulder, although this is, of 
course, the time-honored method. However, 
the home worker can easily overcome lack of 
skill in handling the saw by sawing with a 
slight finish allowance, say about 1/32 in., and 
then trimming to the mark with a sharp chisel. 
In cutting the mortises, be careful to avoid 
undercutting the sides, which makes the mor- 
tise too wide at the bottom. I usually rough 
cut by eye and then make the finishing cuts 
on the sides and ends, checking with a 4-in. 
combination square. The mortises should be 
cut first and the tenons fitted to them, so that 
they go in place with a few light taps of the 
hammer. 

The holes in the legs for the bottom rounds 
must be located accurately and bored true. Do 
not attempt to bove these holes without a jig; 
the most skilled workmen could not do it ac- 
curately. The jig shown in the drawings can 
be quickly constructed and will give accurate 
results. 

The drawers should be made after the frame 
is joined. Cut the drawer fronts to fit, with 
about 1/32-in. clearance vertically and no 
clearance horizontally. The dovetails in the 
sidepieces are marked with knife, bevel, and 
try-square and then cut accurately to the 
mark. Next clamp the sidepiece to the end of 
the drawer face and scribe with a sharp knife 
as in one of the sketches. By making a very 
slight bevel on the tail edges and inclining the 
knife blade outward as shown, the scribed 
notches will be just a shade smaller than the 
tails, so that when cut, they will form a snug 
and accurate fit. Cut the notches to a depth 
equal to the side thickness plus 1/64 in; after 
gluing together, the projecting 1/64 in. of the 
face end is planed and sanded off flush with 
the side, leaving a smooth surface and pro- 
viding the necessary horizontal clearance be- 
tween drawer and table frame. 


UTTING dovetails is one of the fine arts 
in cabinetwork. Those who are in a hurry 
or who cannot make a chisei behave, should 
devote their time and energies elsewhere. How- 
ever, any one who can handle a chisel can 
make a good joint by adhering to the follow- 
ing principles: 
1. Proper layout, all lines being accurately 
scribed with a knife. 
2. First rough cut, leaving a scant 1/32 in. 
for the finishing cut. 
3. Check all surfaces with square and bevel. 
Old-time cabinetmakers laid out dovetails 
with very wide (Continued on page go) 
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91%” swing by 3’ bed 


The 1936 Model 9” Workshop is a 
genuine South Bend Lathe designed 
and manufactured with the same 


The New 1936 SOUTH BEND 


9”x 3’ WORKSHOP LATHE 


A Precision Back-Geared Screw-cutting Lathe 


15 


NO DOWN PAYMENT 
3 YEARS TO PAY 


LESS 
MOTOR 
DRIVE 





<a ¥ % 


= 


womans 


1936 Model Workshop Bench Lathe with Horizontal Motor $ 
Drive including !4 H.P. motor, reversing switch and lathe equipment complete asshown. 


high quality workmanship and ma- 


terials that have characterized 70,000 
other South Bends during the past 30 
years of exclusive lathe building. 


Features include Twin gear reverse to 
leadscrew, Ball thrust bearing on 
spindle, automatic longitudinal screw 
feed to carriage, precision leadscrew 
for eutting screw threads from 4 to 
40 per inch, 34" hole through spindle, 
takes collets up to )4", set-over tail- 
stock for taper turning and many 
Also available in 314’, 4’ and 
414’ beds and in 8 different drives, at 


others. 


similarly low prices. 


financing plan. 


NO DOWN PAYMENT 

3 YEARS TO PAY 
Write us for details of this liberal 
Only 5% interest 
rate, the lowest in history of easy 


payment selling. 


South Bend Lathe Works 


832 E. Madison St., 


S 













OUTH BEND (Precis 


Please mention PoputaR SCIENCE MoNnTHLY when answering advertisements in this magazine, 


South Bend, Ind. 


V-belt motor 
drive instead 
of flat belt 
can be fur- 


optional fea- 
ture on all 
types of 
9-inch Work- 
shop Lathes. 
Full details 
in catalogue 
shown below. 
Write for it. 


South Bend Lathe Works 

832 E. Madison St., South Bend, Ind., U. 8. A. 

Without obligation, send me the following, postpaid, no charge: 
1 Catalog 15-R on ne Precision Lathes. 
() Easy Payment Detailsa—No 


Name 

















Down Payment, 3 years to Pay. 









4 a 
98” 


Other types of 9-inch 
Workshop Precision Lathes 


9” Workshop 
Lathe wit 
Underneath 
Belt Motor 
Drive. Motor 
anddriveunit 
are mounted 
underneath 
bench. V-belt 
or flat belt 
drive to 
spindle. 


MAIL COUPON BELOW FOR 24 PAGE CATALOG — FREE! 








Street & No, 
i State 
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A 
QUALITY 
TWIN 


eo 


oisarary 7 j 


SINGLE 





Announcing—two brilliant 
new motors, priced to bring 
Johnson DEPENDability with- 
in reach of ALL! 


@ POWER! Highest official certified 
power ratings in their re eens 
classes: Model 100 (Single); 1.7 
N. 0. A. certified brake h.p. at 3300 
r.p.m.! Model 200 (Twin): 3.3 N.O.A. 
certified brake h.p. at 3000 r.p.m.! 


€ CLASS! Float-feed carburetor; real 
throttle control; water cooled cylinder 
heads; hardened steel gears; under- 
water exhaust; pressure-vacuum cool- 
ing; balanced construction. Both are 
GENUINE Johnson Sea-Horses. 


com WRITE for illustrated Handy Chart 


describing Johnson’s seven brilliant 


new motors for FREE j 


1936. Sent 
JOHNSON MOTOR CO. 
500 Pershing Road 
WAUKEGAN, ILLINOIS 
Canadian Johnson Motor Co., 
Ltd., Peterboro, Canada 
Look for the name of your Johnson 
dealer under ‘‘ Outboard Motors’’ 
in your classified telephone directory. 


\ 
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tails and small pins. My preference is to make 
the tails and the notches equal, as in machine 
dovetails, because it is apparent that maxi- 
mum strength is obtained in this way. 

Dovetails are cut at various angles. My 
method is to draw a right-angled triangle 
with one leg 34 in. long and the other 4 in. 
long and then set the bevel to correspond. 

Lack of experience need not prevent one 
from making a good dovetail joint. Start with 
a couple of inches extra length on the drawer 
face and sidepieces, and if the first joint is 
spoiled, it may be cut off, leaving the stock 
still long enough. 

After cutting the dovetail joints, fit them 
together without glue and plane the bottom 





List of Materials 


No. of Pieces Dimensions Material 
and Description 
1 Top 27x18x1 Walnut 
4 Legs 281%4x2x2 ” 
2 Sides 144%x94xl\% pas 
1 Back 2314x94x1% s 
2 Drawer spacers 2314x7¢x1\% “ 
2 Rounds, front 2234x1%4xl% > 
and back 
2 Rounds, sides 1334x1%4x1% pit 
2 Drawer faces 21%x334x13/16 ° 
4 * — sides 14 9/16x3%4x7/16 Quartered 
white oak 
2 backs) =. 2034x344 x7/16 = 
2 ‘* bottoms 20%4x14 3/16x7/16 “ * 
2 ri guides 1214%4x3'%4x% White oak 
4 “cc “ 134x%4x1% “ec “ 
2 Top blocks 3x1 3/16x% = ” 


oTE: All dimensions are given in inches and are 
finished sizes, therefore allow for finish. 


MISCELLANEOUS 


Z 


4 antique brass drawer pulls. 

4 steel angle irons, 1 by % in. 

4 roundhead steel wood screws, %-in. No. 10. 
4 washers for No. 10 screws. 

4 flathead steel wood screws, %-in. No. 10; 


10 of 2-in. No. 10; 12 of 1%-in. No. 10; 


and 8 of 1-in. No. 6 











edges flush, making sure the bottom edges of 
the sidepieces are parallel. This precaution is 
important, as otherwise the drawer will be 
winding and cannot be properly fitted into 
the frame and guides. Now take apart the face 
and sides and cut the grooves for the bottom 
and the back. Then cut and fit the back, after 
which the face, sides, and back can be assem- 
bled with glue. Immediately after clamping 
up, check carefully for squareness; any slight 
deviation can be corrected by light taps of the 
hammer before the glue sets. 

The drawer bottoms are put in place with- 
out glue, being held by screws into the back. 
They can thus be removed to facilitate finish- 
ing. The grain in the bottoms is parallel with 
the drawer face. Clearance for swelling is pro- 
vided by leaving about 1/16 in. between the 
edge of the bottom and the bottom of the 
groove in the drawer face. The bottom should 
fit the grooves just loose enough so it can be 
pushed into place with the hand. After the 
drawers are completed, fit the drawer guides 
in place. 

The top is held fast to the frame at the 
centers of the frame sides by screws through 
small blocks. At the corners, the top is held 
down by screws through slotted angle irons, 
permitting it freedom to shrink and swell with 
changes in atmospheric moisture. If the top 
is fastened rigidly at the corners, it is apt to 
buckle or crack open. 

The matter of finish depends on the prefer- 
ence of the maker. Stained finishes are usu- 
ally ugly, like other imitations. No amount or 
kind of stain will turn birch into mahogany, 
or deceive any but the most careless observer. 
An oil-wax finish on dark-colored woods is 
handsome; moreover it is easily applied, dur- 
able, and requires only an occasional rewaxing. 
Mix equal parts of (Continued on page 91) 


STOPPING LEAKS 


WHERE THE METAL IS THIN 


HIS is the easiest kind 

of a Smooth-On repair 
to make and anyone can get 
good results. 


Merely mix the Smooth- 
On with water until it forms 
a putty. If the leak is at a 
seam, pry open a little, clean 
off, and force the Smooth- 
On in with the finger or a 
knife blade. At a rusted spot, 
scrape off the rust, force 
the Smooth-On through and 
press it to anchor on both 
sides. At small holes, put 
the Smooth-On _ between 
washers inside and out and 
use a small machine screw 
and nut for drawing up 
tight. 

Smooth-On No. 1 forced 
into seam openings, between 
rivets, or into the holes 
quickly metallizes and there- 
after is tight against hot 
or cold water, steam, smoke, 
oil, gasoline, gas, etc. It 
holds in any metal and can 
be used as well to stop leaks 
at joints and cracks in cast 
or wrought metal pipes, 
radiators, boilers, and fur- 
naces. Use it also to tighten 
loose handles and to anchor 
loose bolts, screws, etc., in 
metal, concrete, tile and 
wood. 

By following the simple 
directions in the Smooth-On 
Repair Booklet, you can 
make dozens of home and 
automobile repairs at a very 
small fraction of what a 
repair man would charge, 
and if you keep a small can 
of Smooth-On ready for 
emergencies, you also avoid ; 
annoying delays. Oi] Leaks 

Get Smooth-On No. 1 in 7 oxz., 1-lb. or 
5-lb. tins at nearest hardware store or if 
necessary direct from us. 

Return the coupon and 
you will receive this help- 
ful booklet. 











1OOTH-ON 
Radiator 
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HoME = Auto 
REPAIRS 





SMOOTH-ON MFG. CO. 
Dept. 58 


574 Communipaw Ave., 
Jersey City, N. J. 


Please send the free Smooth- 
On Repair Book. 

















Write for 7 

FREE BOOK Jane......... 

a“ 2 NINN scntccsnasicaaitncenise ececceeeee 
3-36 ecccecese 

Doit Doit with SMOOTH-ON 
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Blueprints — Woods — Tools— And hundreds of Scale 
fittings in White Metal, Brass and Boxwood 
Send 15 cents (will be refunded) for this Catalogue to 


GENE’S 3° £487,232 STREET 
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F A CORRECTLY ground wire drill 
cuts large, the first thing to do is to 
check up the concentricity of the chuck. If 
you find no trouble there, you had better 
shorten the drill “4 to Vz in. and repoint it. 

Geared scroll chucks must operate freely, 
and they should be kept so with a good 
cleaning out every four or six weeks. They 
will not only give better results, but will 
last three times longer. 

It often pays to resharpen a $1.50 high- 
speed steel power hack-saw blade. It will 
stand three or four grinds as a rule and 
will perform practically as well as new. All 
you need is a beveled bakelite cut-off 
wheel, a work rest, and a little practice on 
a discarded saw. 

A man who attempts to sharpen free- 
| hand a set of die-head or collapsing tap 
chasers is simply a boiler maker. 


Narrow, thick belts are generally pre- 
ferable to wide, thin ones. 

A supply of assorted scrap drill-rod stubs 
is an economical necessity in any tool room. 
This material can be had from drill manu- 
facturers at small cost. 

Don’t attempt to use carbide-cemented 
tools on regular machines unless all wear 
and vibration is entirely eliminated. Cut- 
ting carbides are tough, but very brittle. 
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genuine turpentine and boiled linseed oil, and 
apply liberally with a soft brush; allow half 
an hour to soak into the pores and then wipe 
off with rags. In two or three days make a 
second application, using a larger proportion 
of oil. Allow a week or ten days for the oil 
tc become thoroughly hard and then give two 
coats of good wax. On light-colored woods oil 
should not be used; wax alone (or applied on 
clear lacquer) will give a beautiful finish. The 
rubbing surfaces on the drawer guides should 
be sanded smooth and waxed. The drawers, 
being finished in the same way, will thus slide 
very easily. The underside of the top should 
be smoothed and given the same finish as the 
rest of the piece. 

I have supplied the reader with a detailed 
description of how to make a telephone stand, 
together with drawings wherein every dimen- 
sion is specified. Having described the thing 
thus exactly, let me add that I never made 
anything strictly to a drawing (not even my 
own), and I would hardly suppose any one 
would follow my drawings to the last iota in 
all respects. There is the design—change it, 
improve it as you will, but don’t substitute 
stained gumwood for walnut, dowel pins for 
mortises and tenons, or nails for dovetails. 














YES! DENTYNE IMPROVES YOUR TEETH. Dentists 
know why Dentyne is such an aid to sounder, more beautiful 
teeth. Because, they say, Dentyne’s specially firm consistency 
induces more vigorous chewing — gives your gums and mouth 
tissues stimulating exercise and massage. It stimulates the salivary 
glands, too, and promotes natural self-cleansing. Chew Dentyne 
— make it a daily health habit — and see how it helps you to a 
healthier mouth, and teeth more lustrous-white! 


A “DIFFERENT” AND DELICIOUS FLAVOR! 4 ting- 


ling delight to your taste! A little spicy — a lasting flavor — 
altogether refreshing and satisfying! The Dentyne package is 
different, too— made conveniently flat in shape, to slip handily 
into your pocket or handbag (an exclusive feature). 


Keeps teeth white — 
mouth healthy 


DENTYNE | 


DELICIOUS CHEWING GUM 
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BIG MONEY 


Easily Assembling Mead’s 











Anyone can AS- 
SEMBLE the new 
OK-2 IN 2 DAYS 
AT HOM 












WEIGHS ONLY SO LBS. 


Strong as a Giant! 


At last! A sensational 530 Ib. tough, durable, seaworthy, 
portable OUTBOARD MOTOR BOAT anyone can easily 
assemble in 2 days at home! (Also available factory-built) . 
Take anywhere by Aand or car! Ideal for auto tourists, fish- 
ermen, hunters, campers. Outboard power or paddle! Safe. 
Leakproof. MORE speed per horsepower. MORE miles per 
allon! Mead’s perfected exclusive aluminum-ribbed, Cut- 

‘o-Fit Construction Kit guarantees successful assembly, 
easily, quickly,—and eateny (if you assemble to sell 
to others!) Amazin Introductory Prices. Convenient 
“*Pay As You Build’’ » wb Group Plan. RUSH 10c 
and Coupon below for full details! 


9 HOURS TO BUILD WEW 
pa raat 


“2 
eet +2 ek 
Sax 
CK-2 Ki-Yak oS 
quickly converted 
into speedy sail-boat! . 
And here’s the famous ee 


oe pad ~=CK- = Bportemen’ 5 
i-Yak, paddle and sail— 

$G00 | 
PADDLE 


weighin; only 30 lbs.—easi- 
GIVEN} # 


ly assembled at home in % 
less time with se nsational 
new construction princi- 
ple. ‘Home _ Assembly’’ 
w ith h mi oa rie 
Ki- 
Don’t buy any boat till you see 
the many superior features Yak—if you 
Mead cut-to-fit Kits or Factory | hurry! 











ay 








saves younearly HALF factory- 
built cost. FOR TABLE by hand 
or car. Thousands of Mead Ki- 
Yaks in ase o the world over! 
-assembled boats offer! 
MAIL 10c (covering han- a < 
dling, postage) with Cou- 
pen ier profepetyflustras- 2 = 

= ogored Circular, Low 
Intreductory Prices and 
$6 00 Padd e Gift Offer. 
Dealers om for Profit 
Plan). Hu 


Send Coupon! 
e —_— a “| 


‘(MAIL 1/COUPON NOW! 


! 
Gentlemen: I am enclosing 10c postage, handling charge. Please ! 

rush me your New Boat Catalog, Low Introductory Prices and 36 1 
Il Gift Paddle Offer Please Print Plain|s 1 
I 
1 
! 
! 
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| MEAD GLIDERS **oc;."0'S** CHICAGO ! | 


BALSA-WOOD DIVISIONS 
FOR FITTED CASES 


HE neatest way to carry a group of tools 
or instruments required for one particular 
kind of job is in a fitted case. Radig repair- 
men, amateur microscopists, photographers, 
and followers of many other hobbies find a 
fitted case convenient because it keeps the in- 
struments or tools in good condition and re- 
veals at a glance if anything is missing. 
As ordinarily made with wooden blocks 
and wooden partitions, a fitted case is both 


Fitting balsa-wood blocks to the interior of 
a case so that it will hold special equipment 


heavy and hard to construct. The solution is 
to use balsa wood. So light is it that you can 
use thick, strong partitions and solid blocks 
as supports without worrying about the 
weight. And it cuts so easily with a sharp 
penknife that there is no difficulty in shaping 
the blocks to fit the objects they support. 
Any good glue or cement will hold the balsa 
wood in place and join pieces for odd shapes. 

The surface of balsa wood is so soft that it 
should be protected by a covering such as 
velvet or billiard cloth. Applying the cover- 
ing is easy, but does take a bit of patience. 
First, pieces of velvet are cut to fit the vari- 
ous surfaces. Then the surfaces are painted 
with the adhesive and the pieces of velvet 
smoothed into place. Do not try to overlap 
the cloth, but make butt joints. If any ad- 
joining pieces do not quite meet, cut a thin 
strip to fill the gap—A.P.L. 


PUMP VALVES CUT FROM 
HEAVY INNER TUBES 





DvuRABLE and inexpensive valves for water 
pumps of the type used in rural communities 
may be made from a piece of rubber cut 
from a heavy inner tube. They take only a 
few minutes to make, yet my experience has 
been that they outlast ordinary leather valves 
and also give a better seal so that the pump 
needs no priming —WILL E. SMITH. 
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Bench and Floor 


Sree Also Jointers, Jig and Band Saws, 
936 Sanders, Lathes, Planers, Motors 


This Boice-Crane is a “TILTING-AR- 
BOR” SAW—has fixed LEVEL Table— 
has extensions that are PERMANENTLY 
LEVEL TOO! Materials are always LEVEL 
—so now all bevel cuts are as easy, and 
as safe and accurate to make as simple 
square cuts. You want a Boice-Crane 
*TILTING-ARBOR”. It's the most 
versatile, most rigid and accurate, most 
modern. It's replacing tilt-tables in 
thousands of shops. 











“BITE CRANE 


BOICE Oepr TOLEDO °o 








CJLLLLAL ALLA AD 
Build a model like this. 


(ROAR RAZALLZ 18" SHIP MODELS 


= 
4) Kitincludesallma- 
N hall, rigwing, At: $450 
7 rigging, fit r 
A) ti 9 Dear postpaid 
N ful “sizeddrawingsfor your 


o choice Flying Cloud, Con- 
~<a = stitution or Spanish Galleon. 
~ Ba Order now. Catalog lic 
Y Roy HANCOCK 
323 S. Douglas Ave., Portsmouth, Va. 
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ENLARGEMENTS 


Is Photography your hobby? Do you ent 
oP rofitable eas: basiness at hom 
PHOTO | ENLARGE ENTS for Fourselt 
and o You ane ost Sceach and 
The fies! t Photo Enlarger | is ‘AUTOMAT- 
Ic. O experience uired. Also 
COPIES any picture 94 
PLETE delivered. Interesting circular FREE SIZE 


WWEAL-X, 124 East 25th Street, NEW YORK 











New Power Grinder 


Woodworkers everywhere are in- 
vesting in this new bench wer 

der of Nova Scotia stone, 14’’ by 
’’ face. Patented tool holderenables 


pper water pot. 
truing up stone includ 
repaid in - without motor. 
| ome back guarantee. Buy of deal- 
er or - check direct with dealer's 
nam Free folder 


LOMBARD & CO., Inc. 
125 Middlesex Ave., Somerville, Mass. 
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HOME WORKSHOP CLUBS 
(Continued from page 81) 


prize, a high-grade shaper, to Glenn E. Flint 
| for an inlaid tilt-top table; second grand prize, 
| a circular saw, to G. Wesson Clow for a model 
| of the Flying Cloud; third grand prize, a drill 
press, to K. H. Pond for a working model 
of a steam roller. The other awards were: 
Woodcarving—G. M. Kerns, Mr. Flint. Novel- 
ties—Mr. Flint, Dr. Frank N. Seerley, L. W. 
Beatty. Cut metal—Howard Shrude, Irving 
| Bailey, William Shrude. Wood turning—A. 
Racine, Mr. Flint, Mr. Kerns. Power boat 
models—Charles Kroll, F. W. Wilbur, Henry 
Landry. Sailboat models—Fred Arnos, Earl 
C. Gilman. Historical ship models—Mr. Clow. 
Inlaid wood—Mr. Flint, Charles Svec, C. H. 
Morrell. Furniture—Mr. Kerns, Elwood B. 
Hovey, F. W. Wells. Braided rugs—E. C. 





Keep a Photo Record 
of Your Club 


. WHEN your 
—_. club makes or 
oF te ‘ity does something 
of unusual in- 
terest, have 
some photo- 
graphs taken 
and keep them 
in an album as 
part of the 
club records. 
Send the best 
of them to the 
PoPULAR SCIENCE 





Guild 
MonrTaLY, 


Editor, 
353 Fourth Avenue, New 
York, N. Y. As many as possible will be 
published. 











Taylor, J. H. Hamm, Mrs. Housman. Crochet 
work—Mrs. Housman, Mrs. B. A. Rivest. 
Hooked rugs—Mrs. George Grace, Mrs. E. G. 
Taylor, Mrs. Thomas Dyer. Crocheted bed- 
spreads and quilts—Mrs. Grace, E. Maxwell, 
and Anna Zilka. Hardanger work—Mrs. Grave. 
Paintings—Leslie G. Mann, Walter Les, Mr. 
Clow. A number of the club members made 
articles to be auctioned off at the exhibition 
for the benefit of a Springfield toy fund. 

Capital Homecraft Club, Washington, D. C. 
A recent meeting was held in the well-equipped 
shop of Henry J. Robb, who has constructed 
a coffee table and a cradle from the wood of 
a walnut tree which he himself felled and then 
had sawed into boards. 

Brunswick (Me.) Homeworkshop Club. An 
entertaining program was given by Virgil 
Ward before the club members in the physics 
lecture room of the Science Building, Bowdoin 
College... . / A visit is being planned to the 
shops of an ironworks company in Bath. 

Kingsville (Texas) Homeworkshop Club. 
Finishing woodwork was the main topic at a 
recent meeting in the home of E. V. Yeargan, 
president of the club. The question came up 
of making use of some of the many logs of 
rare woods that have been washed high and 
dry by tropical hurricanes on Padre Island, a 
narrow, desolate strip of land extending from 
Corpus Christi to Brownsville. This section 
has been visited by various members, and 
strange woods have been found which could 
not be identified locally. The big problem is 
| in bringing the logs to Kingsville, as nearly all 
of them are too large to be moved by ordinary 
means. 

Fargo (N. D.) Homecraft Guild. The club 
began 1936 with thirty members, with good 
prospects for the addition of ten more within 
a month or two. The following officers were 
elected for 1936: Ben V. McCaul, president; 
| O. M. Mickelson, vice president; John C. 

Pollock, secretary-treasurer, and Gunnar Hel- 

land, librarian. The governors are O. M. Eide, 

Chris Sorenson, and D. O. Hazeldahl. .. . 
| The club voted to (Continued on page 94) 
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ERE, for the first 

time, is a direct 
drive motorized com- 
plete home workshop at 
a popular price! The 
new, improved General 
Electric has become a 
sensation almost over- 
night. It has no belts, 
no pulleys, no gears. All 
units are instantly inter- 
changeable. Every unit is 
driven directly from the 
sturdy General Electric 
motor. Frictional power 
tosses and vibration are 
cut to an absolute mini- 
mum. Ample turning 
capacity is assured by 
motor’s powerful torque 
and inertia of armature 
and fly-wheel. Current 
consumption is lower 
than any machine of 
similar capacity. 


PENNIES 
WILL PAY FOR IT 


On the easy G-E Step- 
By-Step Purchase Plan 
you can start a General 
Electric Workshop with 
any one of the 6 indi- 
vidual units and add the 
others from time to time. 
A few pennies a day are 


all it takes. 


SEE IT AT YOUR 
G-E DEALER’S 


—or mail the coupon 
today for free illustrated 
catalog and details of 
the G-E Step-By-Step 
plan of easy ownership. 





CIRCULAR SAW— 
Complete with 
motor, saw blade, 
ripping fence, miter 
gauge, guards, tilt- 
ing table. Makes 
bevel cuts up to 45°. 
Rips or cross-cuts 
wood upto1"thick. 


SANDING, GRINDING, DRILLING 
ATTACHMENTS—with in- 
dustrial type drill chuck, 
9 twist drills, sanding 
disk, 44” grinding arbor and 
sanding table. 


WOOD LATHE—Swings work 
up to 9” diameter, with 
extension up to 30”. 


(left) SCROLL AND SABER 
SAW UNIT—with table 


blades—assembled 
with Circular Saw unit. 





QUICK CHANGE ATTACHMENT 
CLAMP makes attachment 
of sanding table, scroll 
saw and tool rest a 
matter of a few seconds. 


and complete set of 


















































GENERAL ELECTRIC COMPANY 


Appliance and Merchandise Dept., Sec. PS-3 


Nela Park, Cleveland, Ohie 


Send FREE book on the G-E Workshop.. 


Name 


RAD Se a 








Address 


State. 





City. 
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Science Discovers 
New Way to 
Increase Weight 


Gains of 10 to 25 Ibs. in a few 
weeks. First package must add 
weight or the trial is free 


N AMAZING new ‘7-power’” yeast dis- 
covery in pleasant tablets is putting 
pounds of solid, normally attractive flesh 
on thousands of “skinny,’’ run-down people 
who never could gain an ounce before. 


Doctors now know that the real reason 
why great numbers of people find it hard 
to gain weight is that they don’t get 
enough Vitamin B and iron in their daily 
food. Now scientists have discovered that 
the richest known source of health-building 
Vitamin B is cultured ale yeast. By a new 
process the finest imported ale yeast is now 
concentrated 7 times, making it 7 times more 
powerful. Then it is combined with 3 kinds 
of blood-strengthening iron in little tablets 
called Ironized Yeast tablets. 

If you, too, are one of the many “skinny,” 
run-down persons who need these vital ele- 
ments, get these new ‘‘7-power’’ Ironized 
Yeast tablets from your druggist at once. 
Day after day, as you take them, watch flat 
chest develop and skinny limbs round out to 
normal attractiveness. Indigestion and con- 
stipation from the same source quickly 

vanish, skin clears to normal beauty—you’re 
an entirely new person. 


Results guaranteed 


No matter how skinny and run-down you may be, try 
this wonderful new ‘7 7-power” Ironized Yeast for just a 
few short weeks. If you’re not delighted with the results 
of the very first package, your money instantly refunded. 


Special FREE offer! 


To start you building up your health right away, we 
make this absolutely FREE offer. Purchase a package of 
Ironized Yeast tablets at once, cut out the seal on the 
box and mail it to us with a clipping of this paragraph. 
We will send you a fascinating new book on health, 
“New Facts About Your _ Body.’’ Remember, results 
guaranteed with the very _first package — or money re- 
funded. At all druggists. Ironized Yeast Co., Inc., Dept. 
453, Atlanta, Ga. 

















“SKINNY? SEE HOW 
1 LOOK SINCE ! 
GAINED 15 POUNDS” 





11 Ibs., ¢ weeks 


“Was weak and tired. 
With Ironized Yeast I 
gained 11 lbs. in 4 weeks 
ong feel strong as an 
** Robert Thompson, 
Columbus, Ga. 


15 Ilbs., 5 weeks 


“Had lost weight and 
strength—took Ironized 
mo and gained 15 _." 

weeks.’ 
Wehmann, 
N 





Brooklyn, 

















Posed by professional models 








HOME WORKSHOP CLUBS 
(Continued from page 93) 


build and equip a workshop for the receiving 
home of the North Dakota Children’s Home 
Society in Fargo. The necessary benches, vises, 
hand toels, lockers, and other equipment will 
be provided. 

Topeka (Kans.) Homeworkshop Club. Dr. 
S. T. Millard has been elected president for 
1936; Dr. O. L. Erickson, vice president; H. 
B. Schwartz, secretary; Richard P. Daniels, 
treasurer, and Dr. E. W. Irish, librarian. The 
members of the board of governors are Fred 
U. NovoGradac, Steve Smith, and C. V. Carl- 
son ... The club’s informative monthly news 
bulletin, of which Richard Kerr is the editor 
and Charles E. Faulk the mimeographer, is 
now well started in its second year. 

Fall River (Mass.) Homecraft Club. The 
first and third Sundays of the month have 
been fixed as the meeting days of this newly 
organized club, which is open to any home 
workshop enthusiast more than eighteen years 
old. George Legault is president, and Oscar 
Briand, secretary-treasurer. 

Club des Artisans Amateurs, Trois-Riviéres, 
P. Q., Canada. A demonstration on how to use 
planes and how to get a satin finish on wood 
turnings was given at a recent meeting by 
Joseph Baril, a guest of the club. The regular 
monthly exhibition was assigned to J. Henri 
Dubé, secretary of the club, who displayed 
three carved walnut silhouettes. A bookcase 
was presented to the club by some of the 
members as a club project. 

Homecraft Club of Pittsburgh, Pa. Although 
only a little more than a year old, this club 
has a membership of eighty-eight and is grow- 
ing rapidly. . . . A year-end display of the 
crafts and hobbies of the members was held. 
The club has established a palicy of having 
its contests judged by outside master crafts- 
men with the understanding that craftsman- 
ship alone is to count. In other words, a foot- 
stool receives just as much consideration as a 
pretentious piece of furniture, provided it 
shows equal skill in construction. ... / At a 
recent meeting, sixty-three members and thir- 
ty-three prospective members attended. A 
demonstration was given on eight woodwork- 
ing machines, the feature of which was an ex- 
planation of the so-called “line-produc- 
tion” idea of arranging the machines in a 
workshop to facilitate the work. All present 
at this meeting were presented with pocket 
oilstones and numbered ticket stubs. Dupli- 
cates of the tickets were drawn for a door 
prize, which was a high-grade jack plane. J. 
H. Paterson is president; M. A. Kelly, secre- 
tary; C. A. Herman, treasurer, and C. A. 
Lynch and P. W. Mathews, governors. 

Homecraft and Modelmakers’ Guild, Rich- 
mond, Va. Glass blowing, engraving, all types 
of model making, and the more usual crafts 
of furniture making, wood turning, leather 
working, and machine-shop work are included 
among the hobbies of the fifty-seven members 
of this club... . The output of toys was great- 
lv increased this season over last. This is the 
third time the club has made toys for the 
needy since its organization on November 28, 
1933. Much of the necessary material is do- 
nated by Richmond lumber dealers and hard- 
ware merchants. . . . The annual exhibition 
was held in the windows of the Methodist 
Publishing House. M. T. Turner, manager of 
that store, is one of the club’s most enthu- 
siastic members. . . . The officers are Dr. C. L. 
Albright, president ; R. H. Athearn, vice presi- 
dent; F. W. Harrison, secretary-treasurer, and 
M. E. Ryder, librarian. Meetings are held on 
the second Friday of each month at the Vir- 
ginia Mechanics Institute. 

Creston (Iowa) Homeworkshop Club. One 
hundred and nine toys were turned over to 
the Creston Fire Department for distribution 
among the needy, and several lamps and ash 
trays donated to the Elk’s charity ball for sale 
to swell the Christ- (Continued on page 95) 
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Quicker, Better 
Jobs . « Does away with 


slow hand work. Grinds, 
routs, drills, carves, saws, 
sharpens, cuts, polishes, 
engraves . . Uses 200 differ- 
ent accessories. For use at 
home, in shop or take to 
job. Weight 1 Ib., 13,000 r. 
p. m. 110 volts, AC or DC. 
$10.75 and up. 
(3 Accessories Free.) 


Plug in any light sockes 


NEW We Lise MODEL! 


Revolutionary Performance 


For constant service . . nothing else like this easy-to. 
handle production tool for saving time and labor. Fastest, 
smoothest, most powerful tool for its 
type and weight (12 oz.) 6” long, 15%” 
diameter. 25,000 r. p. m. 


$18.50. (6 Accessories Free.) 















Five Days’ Trial! 
Order either Model today, 
postpaid in U. S. A. Satise 
faction guaranteed. 


Chicago Wheel & Mfg. Co. 
115 S. Aberdeen St. 
CHICAGO, ILL. 











SEND FOR” 
prec BOOKLET 












FROM ICE BOAT BUILDER 
“Casco can’t be beat for hold- 
ing strength in cold weather,” 
writes H. E. Westfall of Hori- 
con, Wis. “Am now working 
on my second ice boat—this 

—— time an open job. Casco never 
tears out on the glue surface—I have seen pieces 
of spruce that broke and Casco always holds.”’ 


CASCO, THE HOMECRAFTERS FRIEND 
Casco is the amazing industrial adhesive-cement now 
available in handy packages. Used in making finest 
pianos, furniture and airplanes, it is heatproof, water- 
proof and shockproof. 


F REE Jf Generous test sample 

@ &32-page gluing guide 
Forty-three illustrations ...dozens of ideas on 
building and repairing things easily, quickly 
and permanently. Write your name and address 
on a penny postcard. Say ‘‘Send free sample 
and copy of ‘CASCO Gluing Guide.’’’ 
Hardware, Paint, Lumber Dealers Sell CASCO. 
The CASEIN MFG. CO. OF AMERICA, Inc. 
352 Madison Ave. Dept. P.S.336 New York 



















Send for the new 1936 ALLIED 
Radio Catalog. Every latest radio invention 


—battery, 32 Volt, 6 Volt and Auto Sets; 
\ dozens of riew Set-Builders Kits; every- 
thing in Short Wave Amateur Receiving an 
\ omiting Equipment; new Public Address 
also t of exact duplicate 
\\ and replacement parts, radio books, tools 
~ and latest Seating juipment. Send for 
this FREE Radio atalog. 


“BUILD YOUR OWN” 


Write to us for FREE Parts Lists cover- 
ing circuits appearing in any issue of 
lence or in any other publica- 
tion. We = supply complete matc hed 
or — io circuit at the low- 
est Drices. rr will pay you to use ALL JED 


approve: fore you buy, write 
for our F! OSE Parte Lt Lists. 


ALLIED RADIO ; 



















ry 833 W. Jackson Bivd. Dept. C. ] 
Chicago, lll. i 
- OC Send me your FREE 1936 Catalog. j 
3 
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{ f 
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HOME WORKSHOP CLUBS 


(Continued from page 94) 


f 


mas dinner fund... . J A demonstration was 
given at a recent meeting on wood carving and 
the use of a high-speed carving machine. At 
another meeting the making of ornamental 
objects from Keene’s cement was explained. 
The demonstrator brought to the meeting the 
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blank stock for a lamp, which he had molded 
the day before, and turned it on the lathe. One 
of the club members supplemented this pro- 


| gram by showing how to turn and carve ala- 


baster. On another occasion the instructor 
showed with a projection machine a number 
ot projects from the 1935 issues of PopuLAR 
ScIENCE MontTHLyv. This enabled the members 
to study the characteristics of the various de- 
signs in their greatly enlarged form. The in- 
structor told the members the important 
things to look for; and furniture, models, 
novelties, and celluloid work were thoroughly 
covered. 

Ashtabula (Ohio) Homeworkshop Club. 
The club opened three new club rooms on 
East Forty-six Street with a display of craft- 
work. Members of the Cleveland, Ohio, and 
Erie, Pa., club were invited, and after the 
meeting a luncheon was served. One of the 
features of the exhibition was the carved flat- 
top desk by Merle J. Eddy that won third 
prize for furniture made with hand tools at 
the National Homeworkshop Guild exhibition 
in Chicago last year. 


SILENT MODEL RAILWAY 


Tue thundering noise of the average model 
railway layout can be permanently eliminated 
by using sponge rubber, preferably 3% in. 
thick, cut with shears from a kneeling pad into 
rectangles 114 by 234 in. Place one piece un- 
der each end tie, drill 4%-in. holes through the 
tie and the rubber on both sides of the center 
rail, and force 34 by 3/32-in. machine screws 
through the holes. Set the nuts deep into the 
rubber so that contact with the platform will 
be impossible when the screws are cut off 
flush. When the tracks are prepared in this 
way, lay them by driving 1-in. No. 18 flat- 
head brads through the outer edges of the 
cushions into the platform. Drive the brads 
deep and see that they do not touch the ties. 
Bank the curves by wedging extra cushions be- 
tween the platform and the tie cushions. In- 
sulate switches and crossovers by cementing 
cushions to their bottoms. The cushions may 
be concealed with gravel or other suitable 
material—WALTER STROTHMAN. 


FREE BULLETIN TELLS 
HOW TO START CLUB 


HY not have the honor of organizing 

a home workshop club in your own 
community, if one is not already in existence? 
It is very easy to do as has been so clearly 
shown by the success of the many clubs 
already organized. 

The best method of starting a club is out- 
lined step by step in a free bulletin you can 
have by filling out the coupon below. Send 
for it at once. 





Home Workshop Department 
Popular Science Monthly 
353 Fourth Avenue, New York, N. Y. 


I am interested in the home workshop club idea 
and wish to know how to organize a club. Please 
send me this information in the large self-ad- 
dressed and stamped envelope I am inclosing. 


IU Seasccatescrsittanecetnsiabastedncehspanaiiaiel I cccssinsioscas 
(Please print very clearly) 

































































O NEED now to postpone badly 
N needed painting because you 
happen to lack ready cash at the 
moment. Here’s a Time-Payment 
Plan that is really simple, free 
from red tape. It enables you to 
pay for protecting and beautify- 
ing your home out of income — 
just as you would pay for an auto- 
mobile, or a radio. 

The plan is simplicity itself. It 
covers both paint and labor. No 
down payment. 18 months to pay. 
First payment 30 days after work 
is completed and accepted by you. 
Financing cost only 5% — same 
as the government’s FHA Plan. 

Remember—Pittsburgh is the 
one who originated One-Day 


Painting, eliminating endless days 











of muss and high cost. Your Pitts- 
burgh Paint dealer is the man to 
see for further information about 
the Time-Payment Plan. Look 
under “Paints” in classified tele- 
phone directory for his name. And 
send the coupon below for our 
booklet, “Designs for Living.” 
s 


THESE PITTSBURGH PAINT PROD- 
UCTS FOR ONE-DAY PAINTING 


Wallhide—for walls and ceilings. 
Florhide Enamel—for interior 
and exterior floors. e Waterspar 
Enamel —for furniture and wood- 


work. e Waterspar Varnishes— 
for woodwork and floors. 


FOR EXTERIOR PAINTING 


Patton’s Sun-Proof Paint—the 
Field-Tested Paint that withstands 
extremes of climate, lasts years longer. 


TUNE IN: Pittsburgh Symphony Orchestra, playing the music you love, every 
Thursday, 8:00 P.M. (E.S.T.), N.B.C. Blue Network and Associated Stations. 


PLATE GLASS COMPANY 
ON, PITTSSURGH. P 


fae| 


+ PAsIMT. Divis 


Makers of Wallhide Paint « Sun-Proof Paift « 


Waterspar Enamel and Varnish 


Polished Plate Glass Duplate Safety Glass « 


Pennvernon Window Glass e 


Please mention Poputar ScteNcE MONTHLY when answering advertisements in this magazine. 


PITTSBURGH wag 


F lorhide 
Gold Stripe Brushes 
Mirrors 


Carrara Structural Glass 


PITTSBURGH PLATE GLASS COMPANY ; 
Paint Division, Dept. B-3, Pittsburgh, Pa. | 
Please send me your free booklet, “‘De- | 
signs for Living.’”? Also additional infor- | 
mation on your Time-Payment Plan. 








Address. 
City 





Name. ‘ 

























PIPE K. 0.’S 


W:: —oh why! —will otherwise 
estimable gentlemen stroll about 


polluting the air with chokey tobacco 
in a dammed-up pipe? The only plaus- 
ible reason is that they haven't yet 
discovered the innocent pleasure of Sir 
Walter Raleigh Smoking Tobacco in 
a well-kept pipe! Sir Walter is a well- 
bred mixture of fragrant Kentucky 
Burleys selected to smoke milder and 
smell sweeter. Try your first tin. 
Birds will chirp, men and women wel- 
come you with open arms. It’s 15¢ 
—wrapped in heavy gold foil for 


extra freshness. 


SIR WALTER | 


RALEIGH 
ys 


FREE booklet tells how to make 
your old pipe taste better, sweet- 
er; how to break in a new pipe. 
Write for copy today. Brown & 
Williamson Tobacco Corporation, 
Louisville, Kentucky. Dept. Y-63 








GLUING SPLIT PADDLES 
AND OTHER THIN WOOD 


An improvised clamp for gluing split wooden 
parts such as the blade of an oar or paddle 


Wynyty~ a thin piece of wood for glu- 
ing so that it will not warp is always 
difficult. If the thin piece is a split canoe 
paddle or the blade of an oar, and you are 
without the usual tools, it seems next to im- 
possible. 

Any basement, boathouse, or camp will have 
the essentials for making a good job—light 
cord, a few nails, a knife and hatchet, and 
some sort of waterproof glue. The repair of 
a paddle will be described, but the same 
method is, of course, applicable to thin panels 
or any similar type of work. 

Pad the edges of the blade and place a clove 
hitch just beyond the end of the split to pre- 
vent it from running further. Then mix your 
glue, if you use the casein variety, which is 
best for the job in hand. While the glue is 
setting, look about for some waste planking 
—one piece about 34 by 6 by 12 in. and two 
4 to 4 in. thick by 2 by 12 in. Groove the 
inner edges of the thin pieces, making sure 
that these edges are straight. 

Lay the blade lengthwise along a small 
round stick and press the edges downward to 
open the split while glue is rubbed in with a 
circular motion of the forefinger, first from 
one side and then from the other. Wipe off 
all excess glue. Lay the paddle blade on the 
heavier piece of scrap wood and press the 
grooved edges of the other pieces against the 
edge of the blade, allowing 2 or 3 in. to pro- 
ject, as shown. Nail the inner ends to the 
heavy cross member with one nail each. Now 
take a few turns of light line around the 
projecting ends of the grooved pieces, draw 
taut, insert a short piece of stick, and twist 
until the glue squeezes from the split, indi- 
cating a tight joint. To hold the tension 
without forcing the blade out of shape, lay a 
stiff stick across the grooved sidepieces for 
the tension bar to rest against. 

Wipe off excess glue and allow to set for a 
while. Then wipe on another coat of glue to 
fill any small edges of the crack and again 
wipe away excess. 

The joint will be dry in twenty-four hours, 
or sooner with some of the fast-drying glues, 
but for a really good job it should stay in the 
clamps for a week. Then the crack is sanded 
lightly with fine sandpaper, shellac is rubbed 
on, and the whole blade is sanded and var- 
nished. For an emergency job, the glue may 
be protected by shellac alone or even with 
grease. 

Keep this method of clamping in mind, be- 
cause it may come in handy some time when 
you are far from home.—Jack Hazzarp. 
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GROOVED PIECE 


How the clamp is made. Twisting the cord 
tightens the grooved pieces against the work 


New you can learn to play a band 
instrument easier and quicker 
than ever before. New models with 
important, exclusive improvements 
help you advance faster. If you can 
hum or whistlea tune, youcan quickly 
learn to play one of these new Conn 
trumpets, cornets, trombones or sax- 
ophones. Be ready for band in a few 
weeks, It will bring you surprising 
popularity. Helps you to earn your 
way through college. Perhaps you 
may become a = artist on stage, 
screen or radio. 


New principle VOCABELL on new Conn. 
guaree trumpets, cornets and trombones 
as greatest improvement in cen- 

tary. New tone brilliance. Faster, sweeter, 
unbelievably easy to play. A triumph of 
the world’s largest band instrument 
maker. Choice of the world’s great- 

est artists. Yet they cost no more, 

Home trial — easy payments if 

you desire. See the wonderful 

j new models at your music deal- 
er’s store. Or write for free book 

and ——e offer. Please mention in- 


2.conn, Le Ltd. 332 Conn;Bidg, 


G@CONN 


BAND NSTRUMENTS 





— 


Always mention PoPuULAR SCIENCE 
MoNTHLY when answering adver 
tisements in this magazine. 
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Please mention Poputar ScteNcE MoNnTHLY when answering advertisements in this magazine. 


NEWEST ilk ezatea eee 
Developments Flake am ZN12 


Featured by Popular Science 


No radio receiver or apparatus is better 
than the parts which comprise the kit 
from which it is made. That’s why you 
should buy quality approved parts from 
a dependable source. Here at the largest 
organization of its kind in the world we 
can supply parts for practically any radio 
device described by Popular Science and 
other technical and radio magazines. 
oe great 196 page catalog No. 59 lists thousands 
a | kits, sets and accessories for Hasne. rd 
bui di xperimenters. You need this_book bec: 
it lists everything new in radio at lowest! WHOLESALE oe 
e! If you are an Awgtour ask for Catalog No. 
which is exclusively for Hams. 
—— eo ee ee ee ee ee ee ee ee ee ee ee oe oe oe oe - 
j Wholesale Radio Service So- Inc. PB 9! 
100 Sixth Ave., New York, N. 
Send me Free , sete Catalog No. 59 


Name ... 





WHOLESALE RADIO SERVICE 6: 


NEW YORK.N Y 


100 SIXTH AVE 
CHICAGO. ILL. ATLANTA. GA. 
901W JACKSON BLVD 430W PEACHTREE STNW 


BRONX.WY. NEWARK..N.J. 
S47 E. FORDHAM RD 219 CENTRAL AVE 
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CASE FOR SMALL FILES 
TURNED FROM WOOD 


The case protects 
files from rubbing 






A CASE to keep small files from rubbing 
together can easily be made on a lathe. Take 
a piece of wood about 134 in. square and 6 or 
7 in. long, and with brace and bit bore a 1%4- 
in. hole in one end to a depth of 5%4 in. From 
another piece of the same size wood, turn the 
bottom as shown. It should be about 2% in. 
long. Put the two pieces together, place them 
in the lathe, and turn down the cover until it 
is round and of the same diameter as the bot- 
tom. With a hand drill, bore holes in the base 
part to receive the tangs of your small files. 
A coat of shellac or varnish will protect the 
wood and improve the appearance. If the 
fit between cover and base happens to be too 
loose, several coats of varnish or shellac may 
be applied to the base and allowed to dry 
hard.—P. G. Lackey and W. T. Baxter. 


A 1%-in. hole is bored in the stock for the 
cover before it is turned to match the base 


SIPHON-BOTTLE GAS BULBS 
SERVE AS TOOL HANDLES 


ExcELLENT handles for small files and carv- 


| ing tools may be made from discarded siphon- 


bottle gas bulbs such as are used to prepare 
charged water at home. My method is to drill 
out the soft metal plug, fill the bulb half or 
three quarters full of sand, and then pour 
melted sealing wax level with the top. After 
the wax is hard, I heat the tang of the file or 


| tool and insert it, taking care that it lines up 


with the handle. Sealing wax has such a low 
melting point that it can be melted without 
endangering the temper of the tool. Should a 
replacement be necessary, the tool may be re- 


| moved by heating it at a point near the han- 


| 
| 


| dle—R. J. METZGER. 


NEED blueprints? Send a stamped envelope 


| for our complete list. 


| 
| 
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READY FOR MORE WORK 









BECAUSE 


Reserve 


Wark As 


The New Nicholson, Black 
Diamond and McCaffrey 
Files have already surprised 
hundreds of tool users with 
their unusually long life. 
File buyers have found that 
reserve cutting edges go to 
work as old ones wear down 
—and that when ordinary 
files are ready for the dis- 
card, these New Nicholson 
Products are ready to do 
more work 100% efficiently. 


Old Ones 


Edges Go le 
Wear Down 


This unusual feature is 
one reason why the New 
Nicholson, Black Diamond 
and McCaffrey Files repre- 
sent the outstanding im- 
provement in file construc- 
tion in a generation. Try 
them and see for yourself. 
At hardware stores every- 
where. Nicholson File Com- 
pany, Providence, Rhode 
Island, U. S. A. 


| PATENTS PENDING 
A FILE FOR EVERY PURPOSE 


Please mention PopuLar SCIENCE MonTHLY when answering advertisements in this magazine. 
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PRICES ON GENUINE 


THE NEW },” JUNIOR: Drives twist 
drills for drilling up to 34” holes in steel; 
augers for drilling up to 114” holes in wood. 
Also drives hole saws for cutting clean, round 
holes, from 34” to 314" diameter in wood, 
metal or composition. A husky, he-man tool 
that will make quick work of so many tough 
jobs you’ll wonder how you ever got along 
without it. Universal motor. Real Black & 
Decker quality. A really great drill at a 
really small price. . . . . Omly $35.00 


THE NEW!” JUNIOR: Drives twist drills 
for drilling up to 4” holes in metal; augers 
for drilling up to 4” holes in wood. Also 
drives wheels for light grinding, buffing, wire 
brushing, polishing, etc. A practical, handy 
tool that will make short work of a thousand- 
and-one odd jobs around the shop, home or 
garage. Universal motor. A great buy at its 
sensationally low price. . . Only $19.50 


Mail the coupon today for 
the name of the nearest dealer 
where you can see the new 

50 Junior Drills—and for free cir- 
‘a9 7. cular giving complete descrip- 
\tions. There are more new 
low-priced Black & Decker 
Electric Tools that you'll 
) want to know about. 










The Black & Decker Mfg. Co., 


803 Pennsylvania Ave., Towson, Md. 


Please send me Free Literature describing 
new low-priced Black & Decker Tools and the 
address of my nearest B. & D. dealer. 


Qocmpation......ccccccccccscccccscscccccccces 


PBR ccc c cc cncccccaccndnnsensccssecsnssseess 
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SOAP-BOX RACERS AND 
MIDGET AUTOS 


(Continued from page 74) 


in Fig. 4. The front axle, made of angle iron, 
is bolted on the end of the springs. The swivel 
units are constructed and mounted like those 
in Fig. 2. The radius rod A is guided by the 
lever B, which in turn is controlled by the 
steering wheel and rod. Because of the ar- 





Another front - end 
design in which the 
springs project for- 
ward from the frame 


rangement ot the springs, there will be a slight 
forward and backward movement of the lever 
B, and the slot C is therefore made long. 

The swivel joint shown in Fig. 7 is simple 
in construction and suitable for smaller mid- 
get cars. Part A may be cut from a length of 
iron that has three sides resembling a U, or a 
piece of steel may be cut and bent to shape. 
Holes are drilled for the kingbolt perpendicu- 
lar to the top and bottom of the swivel. If 
the axle is going to be welded to the swivel, it 
should be fitted to the hole B first. The lead 
C to the radius rod is welded to the bottom of 
the swivel. 

One of the most practical arrangements for 
steering control, it should be noted, may be 
made with the assembly from an old car. 


A swivel joint of the 


simplest type for use L ge 
on coasters and the 
smaller midget cars 

—ty | 










“CuT OFF 
WELD 
( 


U-BOLT JOINT 
BEND HERE ASSEMBLY 

A front end similar to Fig. 2, but with the 
U-bolt joint assembly from a model-T Ford 





illustrated 
in 
color 






































Craftsmen! You will want this new, fully 
illustrated catalog of Driver Power Tools 
and equipment. Page after page shows 
new and improved designs, new uses, 
added features for safety and quiet, 
dependable operation. Three complete 
lines and accessories to select from. 
Prices from $10.50 to $45.00. 


= NEW suntamnpened IN WORKSHOPS 


Driver Add-A-Tool. 
Handles all kinds of 
work. Buy unit ata time. 
Unit A consists lathe 
group, bench sawgroup, 
12 speed motor bracket, 
VY; H. P. motor, $39.95. 
10 other units available, 
Lathe 30" between cen- 
ters, 7/2" swing. Bench 
saw uses 7" blade, cuts 
2” stock. 








WALKER-TURNER CO., Inc. 
236 Berckman St., Plainfield, N. J. 
Please send me 40 page catalog___also Add-A-Tool 
folder. 






























Name 

Address 
ft. Flying Scale Models $4 .c.AS.%. 
1 size of real planes Insurance. 


5 ft. Monocoupe (itustrated) 
S ft. Stinson Rei 
5 ft. Heath hone 


—— ae that are 
actuall 





senger carry ying “ 
Eanes! Send today for our new Giant 
iodels—each a strong outdoor flyer 





—a $10 value for only $1. Everything 
is in the oy yy all liquids— 
nothing else to b uy. 

ch of these G. Q. Giant 5 ft. model planes contains Full- =~ 
Plans, all ribs, formers and curved arts fe cleerle Bente rinted = best 
Balsa: Complete with LARG BOTT 
different co ors Japanese Tite Special i Robtee, ‘DOPE, 
Read “pnt ’ Wheels, Wire, Balsa strips cut to size, Washers 










. . . Movable Controls, shoc -proof Landing snag Scale Details, 
ane, Numbering end Insignias, Flight etc. FREE infor- 
mation ut our line of model airplanes priced lh 10c to $1. 
Dealers Write 
G. H. Q. MODEL AIRPLANE CO. 
564 Southern Boulevard Dept. S New York, N. Y. 
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Better Built 
Lower Prices 





Canoes $54 and up 


Only Boats With 

Full Length Spray Rails 
eep passengers perfectly Rowboats $42 and up 

dry—even at high speeds. — 

sae also — sy today's ; - = - 
ve most popular models 

of sailboats. Two big facto- Outboards $42 and up 

ries. Prompt shipment. 

Write f vaaaree "> kind of 

boat in which you are interested. Very fast utility mode! 

THOMPSON BROS. BOAT MFG. CO. “ 


219 An i% "y 
n Ste (oie j elie od 119 = %. 


















CASEIN GLUE 


A 2€at CASEIN GLUE 





POPULAR SCIENCE MONTHLY 





» 3 | oO | 


--y 




















‘ull-size 
st le 
DOPE, 
finished 
Ts, an 

Jetails, 
: infor- 


= 
< 






















GRINDER MOUNTED UNDER 
BENCH TO SAVE SPACE 


The tool grinder raised to operating posi- 
tion in front of a bench that holds a lathe 
NM OUNTED on a sturdy base that swings 

under the workbench when not in use, 
this grinder is always handy, yet takes up no 
bench space. By locating this accessory in 
line with a motor used for some other piece 
of equipment, the need for a countershaft or 
extra motor is eliminated. 

Fasten a steel angle under the bench to 
support the hinged baseboard at one end. At 
the outer edge of the bench, underneath the 
top, mount a strap steel stand-off brace to 
hold the grinder horizontal and to provide a 
seat for the clamping bolt. The latter is an 
ordinary hexagonal machine bolt with a large 
wing nut. The head of the bolt must just 
pass through the large part of a keyhole type 
slot in the stand-off brace, and the threaded 
portion must just clear a straight slot in the 
baseboard. 

Use a large washer between the wing nut 
and the underside of the baseboard. It is also 
a good plan to use an extra belt, leaving it 
on the grinder at all times, and adjusting its 
length so that the motor will not have to be 
moved.—WALTER E. STEWART. 





STEEL BAR 
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< KEYHOLE-TYPE SLOT 
SE F STEEL 
COLD-ROLLED . ANGLE 


HEXAGONAL 
MACHINE BOLT 
WITH THUMB 
SCREW 









Zy 
GRINDER 
MOUNTING HOLES 











The mounting consists of a hinged baseboard 
and a brace to hold it in the raised position 





Except when it is in use, the grinder hangs 
beneath the bench, entirely out of the way 
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TIME AND ENERGY 





SAVE YOU 


There is no fun in many handsanding 
jobs. Why continue it when an electric 
motor can do faster and better work? 
There are dozens of products besides 
grinding wheels available to make 
your work easier and pleasanter. 
Coated abrasive discs to be mounted 
on circular saws. Sanding sleeves to 
be mounted on drums and rotated by a 
motor. Abrasive grains and powders. 
And, of course, all varieties of stones 
and wheels including the mounted 
abrasive points and wheels to use in 
the hard-to-get-at places. 





Learn about these products and the 
hundreds of jobs to which they are 
suited. Mail coupon for 90-page book 
with over 40 clear illustrations that 
illustrate the right wheels, stones, 
discs, cloths, sleeves and powders to 
use in every operation. 








ABOVE — Producing decorative design 
on metal with leather-tipped dowel rod 
charged with Aloxite Brand Grains. 


BELOW—Sanding a miter cut on a cir- 
cular saw equipped with an Aloxite 
Brand Disc. 










ABOVE— Using an abrasive sleeve, 
mounted on a drill-press spindle, for 
sanding the surfaces of a rabbeted 
groove. 





LEFT —These small mounted abrasive 
points are used in chuck of drill press, 
flexible shaft, lathe tool-post grinder 
or small high-speed motor. 


MAIL COUPON FOR BOOK AND FREE SHARPENING STONE 


With your copy of the book 
you will be given free a 
handy pocket size Carbo- 
rundum Brand Sharpening 
Stone in a leather case. 
Don’t delay. Act now. 







THE CARBORUNDUM COMPANY 
Dept. P-3, Niagara Falls, N. Y. 


I enclose 20c (coin or stamps). Please send 
me your new book, “ Carborundum Brand Prod- 
ucts for the Home Craftsman”; also FREE 
Pocket Sharpening Stone. 


Name = 














CARBORUNDUM Street ______ 
BRAND a ae 
ABRASIVE PRODUCTS Ha 


mITITIIIIITIIIIII III iiiiiiiiiiiiiiii if) 


(Carborundum and Aloxite are registered trade-marks of The Carborundum Company) 
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Cigacn..MIDWEST 
STARTLES THE RADIO WORLD 
with a Warwelous Hew 


[guBe 
FIVE WAVE BAND 


WORLD-WIDE RADIO 


with New 
Auditorium-Type 
SPEAKER 


(cess ruses) 





Buy Direct from MIDWEST 


Laboratories..( AVE "§)/ 


' F.verrwuere, radioenthusi- 
; asts are praising this 
amazingly beauti igger, 
a better, more powerful, super 
selective 1 4-tube5-bandradio. 
Out-performs $150 to $200 
radios on a side-by-side test— 
and will thrill you with its 
glorious yA mwen Foal crystal- 
clear “‘concert” realism—an 

magnificent foreign reception. 
Never before so much radio 
for solittle money ! Before you 
y any radio, write for the 
FREE 40-page 1936 catalog. 


50 Advanced 1936 Features 


Scores of marvelous features, 
many of them exclusive, explain Midwest super 
performance and thrilling world-wide reception...and 

rove why nationally known orchestra leaders like Ted 
Wennn. red Waring, etc.,use Midwest in preferenceto 
more costly makes. This advanced 5-band set enables 
you to switch instantly from American programs to 
Canadian, police, amateur, airplaneandshipbroadcasts 
—to the finest and most fascinatin ~~ ym from 
Europe, Asia, Africa, Australia, a th America. 


DEAL DIRECT WITH LABORATORIES 


No middleman’s profits to pay—you buy at wholesale 
price direct from laboratories... saving 30% to 50%. 
a Increasing costs mean higher prices 

\ soon, Take advantage of Midwest’s 
\ sensational values. ds little as 
\\ $5.00 down puts a Midwest in 
\ your home on 30 days free trial. 

































You are triply protected with: 
Foreign Reception Guarantee, Parts 
juarantee, Money- 
Back Guarantee! 


\ 





User-Agents 
Make Easy 
Extre Money 


MIDWEST RADIO CORPORATION 
Dept. 59-R, Cincinnati, Ohio 

Without obligation on my part, send 
me your new FREE catalog and 


complete details of your liberal 30-day 
FREE trial offer. This is NOT an order. 











for details. 


ee . 


Addr. 
- 














aiken A I i as a | 
\Q chet C if interested in a Midwest All-Wave Battery Radio 














MODERN DESK CLOCK 


(Continued from page 63) 


the table and tilt the table to the desired 
angle. The cutting can be done a little fast- 
er, however, if an abrasive cut-off disk is 
available. In either case, set the ripping fence 
of the saw so that the blade will first cut the 
side of the groove farthest away from the 
fence; then move in exactly the width of the 
blade after each cut until the desired width 
of groove has been obtained. If only hand 
saws are available, the same procedure should 
be followed, the necessarily rougher work be- 
ing trued up by a few strokes with a square 
or triangular file. 


HE next step is polishing the assembled 

parts. First remove as much of the news- 
paper as can be torn free from the cemented 
clock face, and use a fine grade of sandpa- 
per to remove the rest. Scrape away with a 
penknife all the excess cement on the face 
and legs. The polishing itself is done with 
a high-speed buffing wheel (1,400 to 1,700 
r.p.m.), using powdered pumice and water 
mixed to a thick mudlike consistency. First 
hold a handful of the pumice to the revolving 
wheel, until it has picked up as much as it 
will hold; then hold the work against the 
underside of the wheel, moving the piece to 
be polished slowly across the width of the 
wheel and pressing as hard as possible against 
the wheel without slowing it up or deform- 
ing its shape. Care should be taken to apply 
pumice frequently to the wheel, as this will 
not only speed up the work but will also pre- 
vent scorching the cast-resin material. 

In polishing the edges of sheets, when it is 
desired to get a sharp edge, hold the work at 
right angles to the body and directly parallel 
to the wheel and do not move it across the 
face of the wheel. If a rounded edge is de- 
sired, a slight movement across the face will 
give the desired result. 

Follow the pumice polishing with a second 
buffing, this time using tripoli or other good 
wax on a soft muslin disk revolving at the 
same speed as in pumice polishing. A final 
buffing on a dry muslin disk will bring out 
the fullest possible gloss. 


FTER all parts are polished, cement the 

legs into position on the base, centering 
these between the front and back edges of 
the base or, if a large, heavy clock move- 
ment has been used, placing them slightly 
forward of the center line. Next attach the 
movement to the back of the faceplate, using 
small metal screws set into holes drilled half- 
way through the panel. It will be found 
that machine screws (avoid wood screws be- 
cause of their taper) will cut their own 
threads in cast resin, but care should be 
taken that the holes drilled are large enough 
to avoid excess strains, which might other- 
wise crack the sheet. 

The hands, which were previously removed, 
should now be placed back in position: If 
the hands are of some old-fashioned design, 
too ornate for so modern a clock, make new 
ones; or cut off part of the old ones and 
cement new hands, cut from thin plastic mate- 
rial, on the stubs. The faceplate may now 
be cemented into the grooves cut in the legs. 
In cementing the legs to the base and the 
faceplate to the legs, use only sufficient ce- 
ment to insure a good bond and carefully 
wipe away any excess. Polished surfaces are 
less easily cemented than rough ones. It is 
therefore advisable to roughen the surface of 
the base under each leg by sanding it slightly 
with a coarse grade of sandpaper. 

Finally, paste a sheet of dark-colored felt 
on the bottom of the base. 

If desired, the remaining length of rod may 
be cut into four 4%-in. buttons to form legs 
supporting the base and raising it slightly off 
the desk or table. If legs are used, of course, no 
felt padding will be needed. 


Lasts for years. without care, on floors, lino- 

) leum, furniture and woodwork. Requires 

NO polishing and is NOT slippery. Heel- 

; proof, marproof and waterproof. Beautiful 

; ; new Satin Finish, also Dull Finish and 
‘AB Clear Gloss sold by paint and hardware j 

dealers. Pratt & Lambert-inc., Buffalo, N.Y. 


“PRATT & LAMBERT”. 
A GOOD HOUSE PAINT 


SYNCRO JIG SAW COMPLETE 


TO RUN $9.95 Devt 


Slightly higher in distant states 












This electric power tool lends 
itself to a multitude of uses 
and operates from a 60 cycle, 
110 volt alternating current. 
Its clean, easy-cutting power is due to 
7,200 saw strokes per minute, which 
leaves absolutely smooth edges that need no sanding. 
Syncro is of sturdy construction with no heavy recip- 
rocating parts—never needs oilingandruns smoothly. 


See your nearest dealer. If he is unable to supply you 
send his name and address to us and literature will 
be sent to you free. Write today for further infor- 
mation, address Dept. SC. 


SYNCRO DEVICES, INC. 
BOYDELL BLDG. DETROIT, MICH. 














USfseee HotpenS 





























> 
NO GLUE—NO NAILS—NO WHITTLING 
Simply insert with loose rung. 


Patented. Box of 30, assorted sizes, 25 cents. 
AT HARDWARE STORES—or 25 cents by mail to 
A. & F. PRODUCTS, 1 West 37th St., N. Y. 


and Power Lawnrnower 
A Practical, Power Plow and Cultivator for . 
Gardeners, Fruit Growers, Truckers, EE 


Florists, Nurserymen, Suburbanites, y 
Country Estates and Poultrymen. a 4 
(Z |e ee A 
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Low Prices—Easy Terms 
AMERICAN FARM MACHINE CO. ‘ 
1072 33rd Ave. S. E. Minncapolis, Mina. 








This ig written in WHAT CAN YOU DO 
fisement accepted WITH ONE INCH? 


tisement accepted 

in this magazine. : 

Small advertisements of one or two inches produce re- 
sults of many times their cost for hundreds of compa- 
nies or poe a who — novelties, —— i | 
chanical equipment, tools, games, puzzles, etc., to sell, 
and for aan looking for ents. Inch  ecautinsnante like this 
cust $35.00. They pay well because they are seen and read by 
400,000 wide-awake men every month. Interested parties sre 
gvitsi to address the Advertising Department, Popular Science 

onthly, 353 Fourth Ave., New York, N. Y. 














HIP MODEL FITTINGS] 


Build the Great Republic 


Construction sets, fittings and blueprints for all popular models. 
We manufacture the largest and Gnest line of Stings | ee 
ips, battleships, destroyers A sg 
ships, motor boats, Marblehead (50-8)0' and 
Class A racing yachts. Send 15c today for 

our illustrated catalog. 


A. J. FISHER 
1062-2 Etewah Ave. Royal Gak, Mich. 
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MARKING COMPOUND REST 
TO INDICATE TRAVEL 


DOTS INDICATE 
POSITION OF RIVETS 





Te average operator of an engine lathe, 
whether in a home workshop or a factory, 
has probably more than once become vexed 
at “running out of thread” when using the 
compound rest. Instead of doing something 
about it, he is likely to reprove himself for 
not making a better guess as to whether or 
not the thread was ample for the length of 
the cut. 

To prevent this troublesome occurrence, I 
drilled three shallow holes in the side of the 
compound, as shown. Into these I inserted 
three bright roundhead aluminum rivets. The 
one in the lower member serves as the index 
or zero point, while the two in the top mem- 
ber indicate the points of extreme travel. Thus, 
at a glance, you can immediately tell just 
where you are at and whether or not you'll 
need more thread to allow the tool to trav- 
erse the work.—C. RAyMonpD HELFRICH. 


NAUTICAL TABLE LAMP 
(Continued from page 61) 


six belaying pins P are easily turned from 
brass welding rod, or, as mentioned before, 
may be made from any metal if coated with 
aluminum paint. 

Next, obtain a short length of rope having 
a diameter of 1% in. (circumference about 
334 in.). Wrap it tightly with strong twine 
about 4 in. from one end, and trim off square 
with a razor blade, leaving just enough rope 
to prevent the twine from slipping off. Nail 
this end in the groove in the base so that it 
fits closely against the plug M. Now cut the 
rope the required length to fit around the 
base, and treat the other end with wrapping in 
the same manner. By twisting right or left 
as required, the length of the rope may be 
altered until a snug fit is obtained. Nail the 
ends first, then nail about every 3 in. around 
base, using 214-in. finish nails with the heads 
set in out of sight. This rope, having a greater 
diameter than the thickness of the base, forms 
a cushion which will not scratch the surface 
upon which the lamp stands. Felt is therefore 
not required for the base. 
A variety of ropes and blocks are fastened 
to screw eyes or belaying pins in the fife rail, 
the upper ends being plugged into small holes 
in the bevel at the top of the mast. For con- 
trast, make the blocks of black walnut. A rope 
may be used to operate the switch in place of 
the usual chain, if desired. 
The shade in the illustration was homemade 
and painted in oils, but an appropriate one 
may be bought. It should be of good quality 
“parchment,” 7 in. in diameter at the top, 14 
in. at the bottom, and with a vertical height of 
8 in. In place of the usual binding or fancy 
trim, this shade has an edging of 9-thread rope 
(5/16 in. in diameter), sewn on with straw 
color silk thread hidden in the twists of the 
rope. 
If you paint your own shade with oil colors, 
remember that you have two effects to con- 
sider: one when thé lamp is lit, and one when 
it is out. White paint must be used thin; 
black paint, thick; and other colors in pro- 
portion. As a safety measure, frequently test 
your painting by holding the shade over an 
electric light bulb. 
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Little sister Florrie helps Dave to star 
in the high school movie... 






















GREAT NEWS, FELLAS/ = 
MY UNCLE WALT WILL 

HELP OUR CLASS MAKE 
A MOVIE! AND HELL 
LOAN HIS CAMERA ~ 
PROJECTOR ~ 

EVERYTHING / 


ud 















UNCLE WALTS GOT 
A SPECIAL CLOSE-UP 
LENS ~ NOW You, 
DAVE., I EXPECT 
WILL BE THE 
HERO! 









NO CLOSE-UPS 
OF ME ~ NOT 
WITH ALL ‘THESE 
PIMPLES / 
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GRANNIE ~ THEY WANT) LAND SAKES, CHILD 
DAVE FOR THE HERO 
IN HIG SCHOOL MOVIE 
HIS GIRL Is TO BE 
HEROINE ’ BUT DAVES 
GOT TERRIBLE 


JUST A MINUTE PLEASE 
GRAN SAYS THIS FRESH 
YEAST TAKES PIMPLES 
AWAY IT MIGHT,EVEN 
\N TIME FOR THAT 

MOVIE. OH, DAVY 
DO TRY IT 





FLEISCHMANN'S 
YEAST IS THE THING 
FOR PIMPLES / I'LL 


























Don’t Iet adolescent 
pimples keep YOU out 
of the limelight 









SEE THE MOVIE SHOTS }/ 
MADE: THIS AFTERNOON }! 
YOU KNOW, SHE ~~ 







GOOD WORK, 
FLORRIE / 
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After the beginning of adoles- 
cence—from 13 to 25, or even 
longer—important glands devel- 
op and final growth takes place. 
Thiscausesdisturbancesthrough- 
out the body. The skin becomes 
oversensitive. Waste poisons in 
the blood irritate this sensitive 
skin. Pimples appear. Fleisch- 
mann’s Yeast helps 
to clear these skin 
irritants out of the 
blood. Eat it 3 
times a day, before 
meals—plain, or in 
a little water—un- 
til skin clears. 











by clearing skin irritants 
out of the blood 
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stearate eS 


W. S. Rinehart, Louisville, Ky., 
designing an airplane theme for a college year book. 


“I FIGURED OUT 
A WAY 
TO SAVE MONEY” 


Gentlemen: 

In my job of selling print- 
ing, I have driven my Plymouth 
over 47,000 miles in the last 
18 months. This is a lot of 
traveling, and car upkeep is 
an item to be considered. 

Therefore, I have figured 
out one way to save money: I 
selected four widely adver- 
tised oils; used each oil 
three times, 2,000 miles each 
time, a total of 6,000 miles 
on each oil. Two of the oils 
had to have four quarts added 
before 2,000 miles were con- 
pleted. With one, I had to 
add two quarts. 

But with Quaker State, I 
never used over one quart in 
2,000 miles. That meant a 
saving of nearly fifty quarts 
a year as a result of this 
simple experiment. 

All tests were made over 
approximately the same roads 
and same conditions. Average 
speed about 45 miles per hour 
when on open roads. 


Sincerely yours, 


Wi inehet— 


"Dirat choice of Experience” 


QUAKER STATE 
MOTOR OILS 


Retail Price... 35¢ per quart 


Quaker State Oil Refining Co., Oil City, Pa. 
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projects. See the list on page 82. 





NOVELTY SPORT BUTTONS 
MADE FROM NUTS 





UTTONS that are especially suitable for 
sports clothes may be made from nuts 
such as the American (black) walnut and the 
hickory nut. All that is necessary is to clamp 
the nut firmly and cut it crosswise into slices 
of the desired thickness with a fine-toothed 
saw. Remove the loose bits of kernel and then 
sandpaper the button to remove the saw 
marks. Drill holes for the thread and, if de- 
sired, apply a coat of shellac or varnish to pro- 
tect the surface. Several buttons can be cut 
from each nut. 
The button illustrated was made from the 
black walnut.—W. T. B 


A HANDY TILTING RACK 
FOR TURNING TOOLS 





Rack with set of 
wood-turning tools 


ESIGNED to hold a complete set of 
wood-turning tools, the rack illustrated 
can be attached to the wall or set on the 


bench, just behind the lathe. Most craftsmen | 


prefer to have their lathes placed in front of 
a window, in which case there is no con- 
venient place to keep the turning tools. 

This rack tilts forward to make it easier to 
select and remove the desired tool and later 
return it to its place. Therefore the tools are 
always in place, instead of being thrown down 
against one another and constantly getting 
covered with shavings. The rack may also be 
adjusted backward or forward and up or 
down. It holds eighteen different tools and 
has an auxiliary rack at rear for small tools, 
such as dividers, markers, drills, and extra 
centers.—E. L. Crum. 





The front part of the rack tilts forward to 
make it easier to select the required tool 


Our blueprints will help you make better 


KEEPS YOU DRY AND wa 


Men or Women who must be out in snow or rain 
—Children who come home with wet feet and 
soaked clothing—Truck Drivers, Farmers, 
Mailmen, Policemen, Fishermen, or just plain 
Business "Men—all of you can Keep Dry with 


—a patented WATERPROOF solution that 
(1) really waterproofs shoes, boots, jackets, 
coats, tents, any canvas, waders, auto tops, 
etc. (2) does not stop up pores and keep out 
air (3) leaves leather or fabric dry—no oil or 
grease (makes shoes polish better) (4) makes 
shoes wear longer, increases life of fabric. 
RAINY DAY will save money on shoe bills 

—and a single treatment lasts months. 


Order from factory if Your Dealer does not have. 


WRITE FOR FREE DEMONSTRATION 


Quarts Pints Shoe Size 
$1.25 75¢ 2c 


PROTECTION PRODUCTS MFG. £0. 


7434 Second Ave., 








for Home Work Shops 


These 3 types 

have picked from %o 
we supply to indus- 
try as the best for 


grip at all angles,never the 4 — shee. 
alip.. split or loosen. Ciamp connie ~ 4 

sizes. Send $2.80 ~~ because of special 
manufacturing meth- 
ods and large indus- 
trial production. 





Gennize Jorgen- 
andscrews 


pestane(™. )for2 


andscrews—open 










Catalog 
FREE 


Pony 
Miniature 
Standard and 














‘on: 
Fittings co, from: 120" to 
on ordinary %4"’ pipe. 25c each—1’’ 
Make clamps of any length. to 2%” ¢ 
Send $3.00 plus postage (6 Ib.) Not toys but 
for Fittings for 2 Pony 500 Clamps. fine tools with 
100uses.Send 
ADJUSTABLE CLAMP CO. $1.00 with or- 
“*The Clamp Folks’’ a. and pay 
a stman the 
408 NM. Ashland Ave. ee tiCage U.S.A. clonen, 
Your Light PowerTools 





Will Run Better on 


HOPPE’S 
Specially Refined Fescoeses 
LUBRICATING OIL Sarg 


—and do better work. Pure. Penetrating. = = 
Long lasting. Won’t gum! Use it also to pro- 





lubricant for all fine mechanisms. Your Dealer has 
Hoppe’s. For 1 oz. trial size send 15c to 


FRANK A. HOPPE, INC. 





tect YOUR drills, cutting tools, saw blades, fishing 
reels, firearms actions. Cleans. Polishes. The RIGHT 


2311 No. 8th St. Philadelphia, Pa. 







CLAMPS 












Serloeed,” NCE 
Self-Oiling, Roller Bearing ¥y —DLZZ 
4 reliable oe. using all fuels, 
for farm or factory. “7 st power for pump- 
ing, sawing, separating or similar work. The 
best engine for the mone Put one to work and 
watch it pay for itself. Sold Direct From 
Factory to YOU. Immediate Delivery. 


WITTE ENGINE WORKS 
229C Mulberry St., HARRISBURG, PA. 














TELESCOPES 
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ns 

Erect image. Remi nul par EACH 


beunee must accom 
ay ~ yeh ELECTRICAL Bi CARGAIN ‘HOUSE 
105 Fulton Dept. P.S. New Y' City 














Always mention PoPpuULAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 





BENJAMIN AIR PISTOL 


Powertul as emrate Zcquomical 


Force -Amantagy aximumVelocts 


77 or 22 and BB—For Tar, 


Ya Small Game—the on 
sed Air 


Compres: 

shot with Bolt nates — AA Fire—Hair Tri 

—Safety. Also 177 i 
—Single a BB Air! Rife $6.00—25 

Air Rifle $7.50—at Deal 

Safe. Full 


on the market—Single 
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BENJAMIN AIR RIFLE CO., 
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OUR NEW MODEL OF THE 
GREAT. REPUBLIC 


(Continued from page 75) 


and draw tight with lanyards to the hearts 
bolted to the knightheads; then finish off with 
a hitch around all parts. Seize both parts to- 
gether about % in. from the top. 

For the capstays I made little wire shackles, 
into each of which I spliced a cord for the 
stay and one for the backstay, then hooked 
them to the eyebolts in the cap, which I left 
slightly open for the purpose. The cap stays 
go through the first holes in the bees, along 
the bowsprit and into holes in the bow, where 
they are fastened with glued pegs. They are 
seized together at the mast and above the jib 
boom. 





T SHOULD be mentioned that all the head 

stays in reality went through holes in the 
bow and were set up inboard. We cannot do 
this, so fasten them off with pegs. The cap 
backstays come down abaft the top and are 
set up, like a shroud, to the tenth channel 
deadeyes. 

Reeve the topmast through the cap, put in 
the fid, and settle it down on the lower tres- 
tletrees. Set tight the topmast shrouds to the 
deadeyes in the futtock shrouds, with about 
3/16 in. space between them. Proceed as for 
the lower shrouds with two pair each side. 
Give them sheer poles. 

There are three backstays each side. The 
first pairs go on like the shrouds. The after 
ones I join at the top with a cut splice, but 
one cord with a bight seized in the middle 
will do. A sheer pole will extend across the 
four deadeyes. 

The topmast stay is double, passing up be- 
tween the second and third crosstrees and 
around the mast; the lower ends go through 
the bees and back to holes in the bow. The in- 
ner jib stay has a long eye spliced in it to go 
around the mast; the end goes through the 
jib boom, under the upper cleat on the mar- 
tingale and back to the bow. 

The topgallant mast is stepped like the top- 
mast, but on the foreside of the latter. The 
two stays go on first with eyes spliced in their 
upper ends, the lower ends being reeved like 
the jib stay. The pair of shrouds on each side 
are seized to the masthead; the ends go 
through the holes in the crosstrees, around the 
futtock bars, and are there seized. The futtock 
bars are short wires seized under the topmast 
shrouds. The topgallant shrouds sometimes 
came to a band around the mast, but our 
topmasts are so short that I thought the ar- 
rangement adopted is the more likely. 

There are two backstays each side, seized 
to the masthead and coming down to dead- 
eyes as before described. See that you get the 
tension even on all, to hold the mast in line. 
Tighten the stays after the backstays are set up. 


frRom the royal and skysail mastheads there 
are single stays and backstays. These back- 
stays come down outside the outriggers, and 
when the model is finished they are slipped in 
the cleats. Their position cannot be judged 
from the large rigging plan, but they are 
shown correctly in the detail (February issue, 
page 73). The skysail backstays do not need 
deadeyes, but can be hitched to eyebolts in the 
channels. 

The other masts should be rigged the same 
except for the lead of the stays. At the main 
and mizzen, the lower and cap stays come to 
hearts bolted to the deck and the others to 
eyebolts in the tops and caps before them. 
The spanker mast has two pair of shrouds 
each side, rigged as at the other masts, but 
lighter. The topmast has one pair of shrouds 
to a side, seized to the eyes on the crosstrees. 
They are fitted with ratlines. The topgallant 
mast has the usual single stay and backstays. 
From the fore, main and mizzen topgallant 
mastheads to their (Continued on page 104) 
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INVENTORS 
Get thir 


Th hi Lau cal a8 


Patent Your Ideas 
This Free Book Shows How 


— idea for a practical ar- : TOR | 
ticle or an improvement upon an a ties PL 
old one should be patented NOW. | » cell 

Frequently many of the thousands 
of applications filed in the U. S. 
Patent Office each year are for 
the same or almost the same idea. 
In such a case, the burden of 
proof rests with the last applica- 
tion filed. Sometimes a delay of 
even a few days in filing the ap- 
plication means the total loss of 
the patent. LOSE NO TIME. 
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WASHINGTON D c RN 
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The entire time of our large 
and experienced organization is 
devoted exclusively to patent 
and trade-mark cases. We know the rules and re- 
quirements of the Patent Office. We understand the 
technicalities of Patent Law. We can proceed in 
the quickest and safest ways in preparing an ap- 
plication for a patent covering your idea. 


The book shown here contains valuable infor- 
mation that every inventor should know. It tells you 
just how to go about obtaining a patent for your 
idea. With the booklet we will send you our “Record 
of Invention” form on which you may sketch your ‘p07 5 ot invention” 
idea and establish its date before a witness. If a Blank:0n request we wil 
dispute arises this will be valuable to you. Send our Record of, inven- 
the coupon TODAY! You will receive the FREE _ blank you can sketch and 


describe your invention 


book, the “Record of Invention” Form, and full and have it witnessed in 


such manner that it may 


information regarding costs. cehiaan” to coe 


now and receive this 
Strict Secrecy Preserved 


—_ = with our 
All communications, sketches, etc., are held in 

strictest confidence and protected by steel files. 

Your idea will be in trustworthy hands. We have 
the highest references. It is probable that 
we can help you. Send the Coupon AT 
ONCE. 


Personal 
Service 


Your case will be han- . 
dled by a specialist se- 

lected for knowledge 

and experience in cer- 

tain lines of inventions. 

His personal attention 

will be given to your 

idea. 

















































CLARENCE A.O’ BRIEN 


€& Hyman Berman 
RE GISTERED PATE. NT’. ATTORNEYS 


ee ad 8 od 


882 ADAMS BUILDING 


WASHINGT ON, D.C. 


Please send at once your FREE book, “Patent 
Guide for the Inventor” and your “Record of In- 
vention” form, without any cost or obligation on 
my part. 
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JOIN THE Model 


Mov? Club 


The nation’s greatest craft- 
men are now at work in 
Hollywood creating for the 
movies miniature models from which the actual 
big ships, planes and settings are built. Now 
for the first time complete plans and material 
for the most fascinating of these scale built mod- 
els are to be available to members of this NEW 
club. Membership is FREE. The first project, 
from “CAPTAIN BLOOD”, the famous Warner 
Brothers $1,000,000 production provides every- 
thing you need to 


MAKE A MODEL OF 


“CAPTAIN BLOOD’S” 


FAMOUS 17th CENTURY 
FRIGATE ''Arabella'' 


Shaped Hull, Sails And All Parts For 
Model One And One-Half Feet Long 


This new kit contains a balsa wood hull, 
shaped and semi-finished, permanent center line, 
all material for sails, masts, yards, railings, rig- 
ging cords, guns, platforms, hatches, skylight, 
covers, bulkheads,—cements, paints, sandpaper. 
Numerous other fittings and parts, easy to cut 
out, are furnished on printed balsa wood or 
card. A most unique feature is a printed deck 
of hardwood veneer which can be glued right on 
to the top of the hull, giving genuine deck plank 
effect, and showing margin planks around masts, 
hatches and deck openings. 


FULL SCALE PLAN 
STEP-BY-STEP INSTRUCTIONS 


One of the most detailed and complete work- 
ing plans ever provided for model makers—25x 
38 inches—exact model size, permits parts to be 
laid right on plan for —— and comparison 
as work progresses. Full, simple directions make 
every step clear. The “‘Arabella’”’ makes a beau- 
tiful full-rigged frigate model of the utmost 
beauty and appeal. he whole kit complete for 
$1.50 including membership in the Movie Model 
Maker’s Club. 


Get your CAPTAIN BLOOD'S "ARABELLA" 
Kit at your nearest department store or hobby 
shop; or send COUPON BELOW foday. 











Pees se SF SS SSS SSS SSF SSSSF SSS S4 
1 Model Builders’ Guild : PS. 3-36 : 
7 Dept. T., Hempstead, N. Y. 1! 
a Send me complete Kit for making model of 4 
s CAPTAIN BLOOD’S “ARABELLA”. I § 
§ understand it is to be sent C.O.D. andIam g 
@ to pay the postman $1.50 plus a few cents gy 
& postage. Also enroll me FREE in the g 
4 ovie Model Builders’ Club. | 
a a 
° Name : 
: Aduress ... . 
a & 
g City State j 
Reema eeseeeseseeseseeeeuesnn! 
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OUR NEW MODEL OF THE 
GREAT REPUBLIC 


(Continued from page 103) 


royal mastheads, there should be Jacob’s lad- 
ders, seized abaft to the eyes of the rigging. 
Above that point the seamen had to shin up. 
I made these ladders of thin wire, soldered. 

Before we can finally set up the head stays, 
the jib boom must be rigged. It is best to let 
this go as long as possible because it is much 
in the way, so I temporarily hitch the head 
stays around the bowsprit. Lay the inner end 
on its cleat and there lash it. Hook the dol- 
phin striker in position; seize one end of a 
small chain to the boom at the first stop; 
seize the bight to the striker end; then seize 
the other end to the last stop. Seize the bight 
of another chain to the striker end; twist 
thimbles or rings into the ends of the chain, 
and with lanyards bring them tightly to the 
inner bolts on the catheads. Adjust the chains 
very tightly to hold the dolphin striker at a 
right angle to the jib boom. The stays can 
then be put under their cleats, drawn tight, 
and pegged off. 


HE spreaders are hooked to the cap. The 

bight of a line is seized to the second stop; 
and the ends are rove through the inner eyes 
on the spreaders and brought back and drawn 
tight to the eyes on the catheads with small 
hearts or thimbles. This is repeated for the 
outer jib-boom guys, from the boom end. 

When this is done, I advise tying a piece of 
white rag to the boom end and another half- 
way up the royal stay as warnings not to 
bump them. 

At about 134 in. from the deck, trucks 
(bullseyes) should be seized to the shrouds 
and backstays in an even line. The running 
gear reeves through these. The only ones we 
shall use will be for the higher fore and main 
braces, but they should be put on right along. 
I used 1/32-in. black beads and seized them on 
with thin thread, to lie with the holes ver- 
tical, inside the backstays. 

I made no provision on the model for set- 
ting sails. She is as if prepared for a long stay 
in port, with all the sail gear unrove and 
stowed away. 

The studding-sail gear, which she probably 
had, is also stowed below. That is what the 
long hatches are for. 

Next month we shall be able to cross the 
yards and attend to the finishing touches. 


HINTS ON USING FILES, 
SAWS, AND PLANES 


Tue file, handsaw, hack saw, and wood 
plane are four tools that are often used or mis- 
used in such a way that they quickly become 
dull and give inefficient service. Some men, 
when using a file, will apply practically the 
same pressure on the backstroke as on the for- 
ward stroke. This greatly hastens dulling the 
file, the teeth of which slant forward. 

A hack saw should carry no more than its 
own weight on the backstroke, and only a lit- 
tle pressure when traveling forward. Much 
weight on it will not only cause it to run 
crooked, but often snap it in half. 

A handsaw for crosscutting, when sharp— 
as it always should be—needs no noticeable 
weight upon it to cut its way through a 
board. A ripsaw may be “leaned on” a little 
on the forward stroke. But here again, if 
there is too much weight on it, the cut will 
run off to one side. 

The plane should be used in somewhat the 
same manner as a file. Raise the heel of it 
slightly on the return stroke so the blade will 
clear the wood.—ALBERT SCHANTZz. ‘ 


CLIP KEEPS RULE IN POCKET 


A PENCIL clip soldered to the brass binding 
of a folding rule will keep it from dropping 
from the pocket when one bends over.—G. G. 








Making Money 
With Your 


CAMERA 


Here is a bran-NEW, exceptionally prac- 
tical manual which will teach you many 
kinks and tricks, ways and means to take 
and sell pictures. Written entirely for the 
amateur or semi-professional camera hob- 
byist, it clearly demonstrates by pictures 
and directions the principles of picture 
taking that bring you photos which are 
marketable—and how and where to sell 
them. 


COMPLETE, FASCINATING 
Easy To Understand 


The ingenious amateur who can learn how to 
apply some of the simple rules in this book can 
make enough money with his camera to pay for 
all his photographic activities, and lay aside 
some welcome profit as well. 


THE TWENTY FIVE SECTIONS 


of the manual cover such subjects as: Photog- 
raphy Isn’t Difficult; Salable Pictures of Peo- 
le; Dollars From Architectural Photography; 
ictures For Publication; Pictures For Roto- 
gravure Sections; Ventures In News Photog- 
raphy; Syndicating Photographs; Pictures For 
The Magazines; andscape Dollars; Selling 
Photographs To Manufacturers; Developing and 
Printing For Others; Miniature Camera Possi- 
bilities; Lantern Slides and Their Relatives; 
ee ee ae Still-Life Photog- 
raphy; —.— = ovelties; Accidental 
Profits; Nature Photography; Movie Profits; 
Coloring, ee etc.; Invisible Light 
Magic; What About Stereo Photography? ; Use- 
ful Accessories You Can Make; Miscellaneous 
Information. 


Send No Money Now— 
Just Coupon 


We will mail C. O. D. You pay Postman. 
You risk nothing because POPULAR SCIENCE 
publishes this book, and will absolutely make 
good if you are dissatisfied. 


Popular Science Monthly 

353 Fourth Avenue, New York 3-36 
Send me MAKING MONEY WITH YOUR 
CAMERA. I will pay Postman $2.00 plus a few 
cents postage when the book arrives. You guar- 
antee to return my money if I send the book 
back in ten days. (If you prefer to enclose cash, 
send’ $2.00). * : : “ : 


NAME 
ADDRESS 


CITY STATE 
Orders from outside U. S. must be accompanied by $2.00 
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ferns, moss, mushrooms, and 
flowers give lovely effects. 
Have the stage face the setting 
sun so that the light will not 
shine in the eyes of the au- 
dience. 

The sides of marionette 
stages should.always be left 
open and clear for the easy 
entrance and exit of mario- 
nettes and their strings. 

An ingenious theater devised 
by one of my pupils is in a hall 
opposite the top of a flight of 
stairs. The balustrade across 
the landing screens the legs of 
the puppeteers, and a valance 
from the ceiling hides their 
heads and arms. The audience, 
limited to between ten and 





Side view showing 
wings and back drop 








CONSTRUCTING MARIONETTE STAGES 


(Continued from page 65) 





Stage for doorway with decorated prosce- 
nium, curtains, wings, and painted back drop 


sixteen, sits on the rising stairs. 

A small stage may be easily arranged in a 
window—one opening upon a porch, for in- 
stance. The upper sash is curtained (or the 


shade pulled down), leaving the lower part 
with its sash raised for the stage and pro- 
scenium opening. Any table the height of the 
window sill will serve for the stage floor. A 
standing threefold screen makes a fine back 
drop—one not too tall for the operators to 
work over. A bridge lamp may be connect- 
ed to give the necessary lighting effects. 

Excellent stages can be made of wooden 
packing boxes such as large radios or refrig- 
erators are shipped in (Fig. 8). The top is 
taken off and the sides knocked away, at 
least partially. An opening is cut from the 
front and then braced. Strips of wood mak- 
ing the back a foot or two higher should be 
nailed on. Another strip can be nailed to the 
top of these, projecting at least a foot on 
either side. On this is hung or placed the 
back drop. Any amount of finish or decora- 
tion may be added. 

Every puppet theater needs a garden scene, 
street scene, wood scene, and interior sets. 
Hints on making these will be given in a fol- 
lowing article. 


ADHESIVE TAPE WILL PROTECT 
YOUR THUMB WHILE WHITTLING 


IF WHITTLING makes your thumb sore, ap- 
ply a piece of dry-back or surgeon’s adhesive 
tape to it before starting work. Another 
piece can be placed where the back of the 
knife bears on the forefinger.—P. O’N. 





THE BEST SIZES TO MAKE BIRD-NESTING BOXES 


Species Floor of Depth of 
cavity cavity 

Bluebird 5x Sin. 8 in. 
Robin 6x 8 in. 8 in. 
Chicadee 4x4in. 8-10 in. 
House wren 4x4in. 6-8 in. 
Barn swallow 6 x 6 in. 6 in. 
Flicker 7x7 in. 16-18 in. 
Red-headed woodpecker 6x 6 in. 12-15 in. 


Entrance Dia. of Height above 
above floor entrance ground 
6 in. 1yY in. 5-10 ft 
one side open one side open 6-15 ft. 
6-8 in. 1% in. 6-15 ft. 
1-6 in. 1 in. 6-10 ft. 
one side open one side open 8-12 ft. 
14-16 in. 2yY4 in. 6-20 ft. 
9-12 in. z 12-20 ft. 


Note: See page 70 for designs. Houses on poles are preferred to those in trees (unless suspénded) because they 
are safer from natural enemies. The above dimensions are recommended in Homes for Birds, published by the 


U. S. Department of Agriculture. 











Tube or Jar, both COOL 











Ingram’s shaves 
are better shaves 


for these 3 
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TO GIVE YOU COOL COMFORT ALONG WITH BETTER SHAVES, WE 
PUT THREE SPECIAL INGREDIENTS INTO INGRAM’S SHAVING CREAM 


Every time you shave they do these three things to make your 


face look better and feel better: 


lst, wilt whiskers thoroughly at the skin-line, so they come off 


clean at the first stroke of a good blade. 


2nd, smooth the skin, draw tiny wrinkles tighter; your razor 


glides without scuffing or scraping. 


3rd, cool your face while you shave; keep it cool after you've 
finished. No sting, no rawness, no lotion needed. 

Ingram’s feels grand on any skin. And it treats all whiskers alike. 
Softens them, takes out pull, sees that they meet your razor meekly! 

“"Bluebeards,’’ men who can’t get by without two shaves a day, 
like Ingram’s for the protection it gives the skin. And all users 





Ingram’s rich lather strips 

the oily coating from your 
whiskers—softens them to the 
skin-line for easy shaving. 



























































like it for its economy. Ingram’s Shaving Cream is concentrated. 
It goes farther. Three months of cool shaves in each tube or jar. 

Begin with Ingram’s tomorrow. Join up with the ‘world’s best 
shavers!'’ You can get Ingram’s Shaving Cream at any drug store. 
Or, if you'd first like to try 10 cool shaves free, mail the coupon 


today for a sample tube. 


INGRAM’S SHAVING CREAM 


Ingram’s conditions your 
skin before you shave. 
Smooths it so your razor glides 
without skipping or scuffing. 





TRY THE WORLD'S COOLEST SHAVE £262 


i. And Ingram’s cools your 
skin! No sting during the 
shave; no burn when whiskers 
are off. No lotion necessary. 





BRISTOL-MYERS CoO., Dept. J-36, 636 Fifth Ave., New York City 
I'll gladly try Ingram’s for 10 days. Send me sample tube, free. 


Name 


Street 





State 





City... 








MARCH, 1936 


Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 



























































































DOUBLE A 






Motor-Driven Drill $2.25 


Sensitive, precision-type, light-duty drill 
press. Maximum distance, chuck to base, 
7%"; spindle travel, 1%”; speed, 800 
R.P.M. Equipped with chuck and 3%” 
adjustable swinging table. Overall height, 


20”; width, 344”; depth, 9”. Shipping 
weight, 6 Ib. Price, prepaid, $2.25; 
west of Rocky Mountains, $2.55. 
—_ 
Si > 
Disc Sander$1.49 


A Double A feature: an As- 
set and an Adjunct to the 
home workshop. Absolutely 
unique! Nothing like it at 
so low a price! Has 7” by 
3%” table and 6” sanding 
plate. Overall height, 7”; 


ping weight, 8 lb. Price, 
$1.49; west of 
Package of 





prepaid, 
Rockies, $1.79. 
6 assorted sanding discs, 29¢ extra. 


Belt Sander $1.95 


Polishes, grinds and finishes 
flat or round work. Fence is 
included. Shipping weight, 





12 Ib. Price, prepaid, $1.95; 
west of Rockies, $2.39. 
Sanding belts, 32” x 4”, coarse, medium or fine, 39c each. 


10"! Jig Saw—$1.79 


Handles work up to 144” thick. 
Ha " table, 10” throat. 
Sturdy frame is braced for 
maximum strength, minimum 
weight, and to eliminate vibra- 
tion. Adjustable guide; en- 
closed top spring ; V-belt pulley 
drive. Takes 5” plain end saw 
blade. Runs quietly. The out- 
standing power-tool value in 
America. Shipping weight, 6 
Ibs. Price, prepaid, (Not in- 
cluding blades) $1.79; West of 
Rockies, $1.99. 

Package of 6 oil hardened, tempered blades, for fast cutting 
and easy turning, 25c. 








Woodworker's Vise $1.39 


Strong, rugged, practical. 
Carefully and accurately 
finished. Jaws, 6” by 2%”, 
open to 6”. Shipping 
weight, 6 lb. Only $1.39, 
prepaid; west of Rockies, 
$1.69. 


Investigate the Complete Line of Co-ordinated Double A Power Tools 


Free literature describes full line of spindle shapers, grinders, wood 
and metal lathes, motors, pulleys, couplings, line shafts and acces- 
sories. Fromet shipments. Prices are for continental U. S. only. 
WRITE TODAY. 


Double A Products Co., Inc. 
403 N. Fifth Ave., Ann Arbor, Mich. 
































I was lonely and friendless, a new- 
comer to town. Neighbors called 
once but never came again. 


I read how a woman became popu- 
lar by learning to play through the 
U. S. School Course. I enrolled. . . 








WORK BENCH 





PLANS 
FOR 
MAKING 
THESE 





OTHER 
USEFUL 
ARTICLES 


MODERN 
END TABLE 


















Homeworkshop fans everywhere 
are excited about the new book 
of 16 complete plans by Stanley! 
Includes drawings, measure- 
ments and complete instructions 
for making the above articles, as 
well as Combination Table-Cup- 
board, Folding Breakfast Table 
and Benches, Wall Bookcase, 
Lazy Chair, and other attractive 
and useful things. Directions 
are clear, and easy for anyone to 
follow. Get yours now! 


Send 10c in coin or stamps to 


STANLEY TOOLS 


106 Elm Street 
New Britain, Conn. 
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Soon I was able to play real tunes. 


Now I’m invited everywhere. They 
call me ‘‘the life of the party.”’ 





MUSIC — the Surest Path to friends 


... 50 easy to learn this short-cut way 


N° longer need you envy people who play—who are 
always the center of attraction at parties—who 
make friends immediately wherever they go. Now 
this modern short-cut home-study method can make 
YOU an accomplished musician. It can bring you 
the good times you've always longed for. 

More than 700,000 men, women, boys and girls have 
studied music without a teacher the fan.ous U.S. School 
way. And the cost averages only a few cents a day. 


Easy As A-B-C 
This new “‘print-and-picture’’ method is literally as 
easy as A-B-C. The U. S. School simplified instruc- 
tions, written by expert teachers, first tell you what 
to do. Then a picture 














tunes almost from the start—dby note. No teacher to 
fuss you. No wearying scales to plague you. No inter- 
ference with business or pleasure, because you choose 
your own time at home. 

Prove to yourself without cost how easily and 
quickly you can iearn to play. Send today for our 
booklet, “‘How You Can Master Music in Your Own 
Home.’ With it comes a Free Demonstration Lesson 
which shows graphically how simple this expert home 
instruction really is. Mail the coupon TODAY. U. S. 
School of Music, 83 Brunswick Bldg., New York City. 

Instruments supplied when needed, cash or credit. 
U. S. SCHOOL OF MUSIC 
83 Brunswick Bidg., New York City 


Send me your amazing free book, ‘‘How You Can Mas- 
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LEATHER REMNANTS USED 
FOR MAKING V-BELTS 


-BELTS for home workshop use may be 

made, when necessary, from remnants of 
good leather belting bought at a junk yard. 
For 25 cents I purchased a long, narrow strip 
that was sufficient for a dozen belts. 

I beveled the edges of two laths as shown, 
nailed one to the workbench (setting the 
nails), placed the strip of leather alongside the 
beveled edge, then placed the other lath snug- 
ly against the leather, and nailed this lath to 
the bench. The bevel on the strips must, of 
course, be such as to conform to the bevel on 
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FINISHED SPLICE 











How to bevel and splice a length of waste 
leather so it can be used with a V-pulley 


the pulley on which the belt is to be used. 
With a block of wood I tapped the leather 
down against the bench to be sure it had not 
buckled up at any point. Then, using a sharp 
plane, I planed the edge of the leather, re- 
versed it, placed it in position between the 
laths, and planed the other edge. Even though 
the leather had a somewhat crooked edge, it 
came out perfectly straight and uniform in 
width. 

Splicing the belt is somewhat more diffi- 
cult, but can be done with a little practice. I 
scarfed the ends and used one of the so-called 
liquid solders, although any good glue will do. 
Two priming coats should be put on the 
scarfed ends before the final gluing. To keep 
the ends from sliding on each other, I drove 
three very fine brads through, one at each 
end of the scarf and one in the center, then 
placed the joint in a clamp. The splice should 
be slightly thicker than the rest of the belt, 
as some little trimming will be necessary. It is 
almost impossible to find the splice, if well 
made.—C. A. VEBURG. 


WOOD SCREW HEATED TO 
PREVENT SPLITTING 





WHEN heated to a blue color, a wood screw 








' shows you what to do. ter Music in Your Own Home,” with inspiring message iv j ™ 
——_ —s— Then you do it yourself by Dr. Frank Crane, also Free Demonstration Lesson. = often hy driv ‘nl into ‘i board that other 
: NOTE ond hear it. I am interested in the following course: wise woul certainly split. An extreme €Xx- 
| Sar ) And you learn so Seno ample is illustrated. The screw was driven 
Organ Ukulele — a —, ” Instrument... Instrument ?..............000-++ while hot through the wood without first 
Tenor Banjo is modern, up-to-date ons . P ° 

Hawaiian Guitar sssibell than. ema sen A driling a hole or making any kind of entering 

Piano Accordion le in the old-fashioned, — N#™0---------evs--cosrsosesosesosesonsecnsornsoensceneesnetnseonnocnnetnnrernnoonne point.—James H. BEEBEE. 

Or Any Other Instrument | tiresome, scale-practicin 
way. Now you play rea Addres3............. 

106 Please mention Poputar SctENCE MoNnTHLY when answering advertisements in this magazine. POPULAR SCIENCE MONTHLY 
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TWO LATHE HINTS FOR 


HOME MACHINISTS 


A rod, squared at the end and held in a hand 
drill, quickly reverses jaws of a lathe chuck 


HEN working with an independent 
four-jaw lathe chuck, it is often nec- 
essary to reverse the jaws. The chuck key 


| is satisfactory for tightening and adjusting 
| the jaws, but is very slow and tiresome for 
| reversing them. For quick work, square the 
| end of a 3-in. piece of drill rod, insert it in 


a hand drill, and use as illustrated above. 
Lathe work is always somewhat oily and 
dirty. If you work from a magazine article 
and handle the magazine, you are certain to 
get it badly soiled. To prevent this and pre- 
serve my magazines in good condition for fu- 


| ture reference, I keep a large clip hanging 


on the wall and attach the magazine, open to 
article I want, to that —B. K. 





Magazine hung by clip near lathe so that it 
will not become soiled by constant handling 


STEEL BALLS SAVE TIME 
IN JIG-BORING JOBS 


IN BORING jigs on a milling machine, the 
use of the graduating lines on the machine is 
not very practical. One hole will generally 
be bored at the proper location, and succeed- 
ing holes determined from the first. As the 
holes are bored to plug-gage size, it is nec- 
essary to keep reboring these holes and mak- 
ing adjustments on the table until the proper 
distances are obtained. The reboring of the 
holes is a tremendous waste of time and much 
of it may be eliminated by the use of an or- 


| dinary steel ball. As soon as the tool makes a 


perfect circle, all that is necessary for a check 
is to place a ball about % in. larger on the en- 
trance of the hole and test with micrometers. 


| A few holes checked in this way will prove 





| the method’s value—Epwin N. OLson. 













ATLAS METAL: 
WORKING LATHE 


$54 75 


LESS MOTOR 


BOO ‘ 
sf wa 


Gop ATLAS VALUE 


METAL WORKING LATHE COMPLETE AT THIS LOW 










PRICE »* GUARANTEED TO WITHIN .001" ACCURACY 


Here is a new metal-working lathe for 
light manufacturing, auto service sta- 
tions, and for professional workmen. 
The latest thing in new design, new 
strength, new beauty. And a NEW LOW 
PRICE which includes the counter-shaft 
and all necessary belts and pulleys. 


facturing plants, garages, repair shops, 
etc. Sales can be arranged with very 
small payments, with terms up to 3 years. 

Two weeks’ trial, money back if not 
satisfied. Write today for a FREE copy 
of our Catalog of lathes, drill presses, 
tools, and attachments. 


























Works in all metals with ample power 
for the hardest. Has automatic reversi- 
ble power feeds; six speeds; modern 
V-belt drive. Does all regular lathe jobs, 
and for $4 more it will come to you 
equipped to cut 4 to 72 threads per 
inch. With a change of pulleys it can 
be adapted for wood working. Plugs 
into light socket. 

The bed is 36” long. Has 9” swing; 
takes 18” work between centers. A 
REAL lathe, in use in many manu- 


ATLAS PRESS CO. 


355 N. Pitcher St., Kalamazoo, Mich. 


Complete display at ATLAS SALES CoO., 
35 E. Wacker Drive, Chicago 








If you like PopuLaR SciENCE MONTHLY why not pass the word along to your friends. 
When an article in this magazine strikes you as being unusually good, tell your friends 
to get a copy at the newsstand, and read it. 
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EXPERIMENTERS] | Automatic Oilstone 


SPECTROSCOPE showin ' New device makes easy an accurate 


countless lines of sun, chem- 


: : bevel, perfect edges. Aluminum and 
icals, ores, and book of 120 experiments with charts for ° - 
SN MINED onc cccsnccssesceseccesesosasenc’ $2.50 bronze, beautifully finished. Coarse 


ELECTRIC FUN! Book of 200 stunts with 110 volts. Make 
arcs, motors, tricks, window displays, etc......... $1.00 


STROBOSCOPE. Complete with 110 volt motor, neon 
lamp, and book of 100 experiments...............-. $1.00 


CATALOGUE with Atomic Chart................ 3c Stamp 
Cutting & Sons 36-SSt. Campbell, Calif. 


and fine in one reversible oilstone; 
micrometeradjustment; ball bearing. 

$5 postpaid. nd check for imme- 
ciate shipment, and dealer’s name 
if he cannot supply. Money back if 
nek satisfied. Ask for descriptive 
older. 







-= «LOMBARD & COMPANY, INC. 
/ 125 Middlesex Ave., Somerville, Mass. 




















YanizZ 


FLOOR ENAMEL 


For smooth, colorful, waterproof floors. It applies 
easily. Self smoothing. Dries quickly. Withstands 









UNION#t abuse on wood floors, cement or pattern-worn 
NAME linoleum. Makes floors easy toclean. Popular colors. 
NEAREST Write Dept. 42, for booklet in natural colors, Free. 
DEALER: 


BOSTON VARNISH COMPANY, Evere# Station, Boston, Mass 
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Select Yours from 20 
New, Novel Prize Winners 
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Kayak canoe, Colonial desk, port- 


able refrigerator, wood jewelry, 





modernistic clock...these and 15 
other projects to’ choose from. 




































Some are simple, to be done with 


4 hand tools — others tax the skill 
= nts, of the experienced homecrafter. eo 


@ HOW TO GET PLANS 


There is a coupon in every 25c or larger 
size of CASCO...the famous industrial glue 
now sold for home use by hardware, paint 
and lumber dealers. Purchase a can, send 
in the coupon, and the plan for the project 
selected will come by return mail. 


@ BUILD PERMANENTLY WITH CASCO 


A CASCO-glued joint holds firmly under 
moist or dry conditions. Your project 
CASCO-glued will be a fine article of per- 


manent beauty and service. 


Hardware, Paint and Lumber Dealers Seli CASCO 


pk . 
Paste the filled-in coupon on 


a@ penny postcard. Send it to 
us and the return mail will 
KS bring you an interesting folder 
5 eee and describing the 
20 CASCO Projects for 1936. 





THE CASEIN MFG. CO. OF AMERICA, Inc. 
350 Madison Ave., New York, Dept. P.S. 336. 
Please send folder about Free Project Service. 

















HAS THE EARTH 
TURNED UPSIDE DOWN? 


(Continued from page 49) 


In this case, I fastened the fork immov- 
ably to the top of its base by means of two 
small nails (see illustration). Then, after 
spinning the top in the direction shown by 
the arrow, I swung the entire apparatus, 
held horizontally, in an arc. At once the 
gyroscope turned over in a direction exactly 
at right angles to the direction of the ex- 
ternal force, applied by my hands. 

Now think of the gyroscope as an em- 
bryo planet, rotating in the direction of the 
arrow and being carried horizontally in its 


















This photograph shows the simple changes 
which adapt a gyroscope top for the tests 


orbit. You can understand why it tends to 
tip over until its direction of spin coincides 
with the direction of its orbital motion. 

You know, after this experiment, the ex- 
planation offered by this theory of why the 
earth turns on its axis from west to east and 
also travels among the stars in its orbit from 
west to east. It has been beaten in its wrestle 
with the sun and is now standing on its head! 

The earth is still putting up a show of re- 
sistance, based on this hypothesis, for its axis 
still has a slant of about twenty-three and 
one half degrees away from the vertical. In the 
case of Jupiter, the bout appears to be about 
over. The giant planet’s axis now lacks only 
three degrees of being vertical. 

The- interesting question as to why Jupiter 
has. yielded to the sun’s pull more readily 
than the earth and Mars can only be an- 
swered by pointing out that Jupiter’s great 
size and long-maintained plastic condition in- 
creased the gyroscopic effect, while the smaller 
planets cooled into a less pliable state before 
the process was nearly complete. 


HE most interesting of all the planets 

(looked at as a gyroscope) is Uranus, for 
this planet is almost at the point where its axis 
is parallel to the plane of the ecliptic. Uranus, 
in other words, is nearly half tipped over. 

In the case of Saturn, there is an interest- 
ing bit of evidence which indicates that this 
planet has actually turned over, as the theory 
of inversion requires. This is found in the 
motion of Saturn’s ninth satellite, which re- 
volves around the planet in a retrograde di- 
rection, opposite to the motion of all the 
others. The explanation of this is that the 
outermost satellite was condensed from an 
exterior ring of planetary material while the 
rotation of Saturn itself was still retrograde. 
Later, when Saturn had been turned over, the 
satellites nearer to the planet were formed 





This 
425-POWER 
MICROSCOPE 


only *4g50 


Here is the precision_instrument for 
true scientific work. You can adven- 
ture in a new world—explore hidden 
———- of nature. Magnifies 100 to 
425 diameters. Built to last a lifetime, 
by lens specialists famous since 1899: 
Simple to operate. Ideal for photomi- 
crography. oS, models: 70 to 150- 

=. = 2.50; 100-power, $5. 7 

ome slide-making set, $3.50 

dealers, or direct pesipate > 
C.0.D. Money-back guarantee. 


‘=> Write for Free Book Today. 
WOLLENSAK OPTICAL CO. 
875 Hudson Ave. 
Rochester, N. Y. 
















































tRADIOS7: 
One Tube b 25 
panne : a Heal. Pe fewer. r- Paid 
ful E Radice Receiver, allyour own? A Short 
id Long W: th: 





nm use. 
Amazing performance! Will bring in sta: 
tions many a $60.00 radio can’t get! 
NOW, the world famous ACE Construction Kits 
are priced so low that anyone can afford one! For 
only $1.25 we send you, —_ id, an attractive 
heavy metal chassis-pane every part needed 
tobuild a powerful cistehed receiver. - afeeble 
crystal set! Works on two inexpensive dry batteries. Late , you can 
change your set into the two tube battery or rin Electric aa at spe- 
cial low cost. You get a valuable radio education by wiring it yourself 
from our clear diagrams. It’s easy for even a child! Justa few simple 
connections. Sen y for a one tube kit only $1. 
For more power and volume buy TU Receiver it $2. ee 
ALL ELECTRIC Two Tube house current set. No ba 
teries needed, Works on 105-125 aa 
AC or DC line. Complete construction _ Cees .00 
ORDER No! Af Not 4 fou! Pi an attachment! 
Doable Phones $1.25 


ACE F RADIO LABORATORIES Devt & 5, Rework city 


LABORATORY APPARATUS 


€: 5S) Biological Supplies 

igi, Coenen 
ca 

Se Telescopes 


New, complete, illustrated catalog 
lists hundreds of items of interest 
to amateur and professional experi- 
menters. Save money—Buy Direct. 
Send 10c now (refundable) and also 
get Special 30-Day Offer. 


J. H. WINN MFG. CO., Dept. 103, 124 W. 23 St., New York 






















Can be built by anyone. failure 
impossible. Total cost approx- 
imately $385.00 for all mate- 
rials. Our large sized blue- 
prints and construction sheets 
make it a pleasure to build sg 
smartly designed Tra’ 
Sleeps four—all conveniences beautifully a appointed.) Factory job 
would cost over $1, build it yourself and save 75% 

Plans sheet, completely illustrated and detailed for 25c stamps or coin. 


Ave., Chicago 










The Trailer Pian Shop, 503-919 N. 











td MODEL YACHT 


Construction kit contains everything 
necessary except tools and paint. True 
planked-up construction, with keel. 
frames and stringers like big boats. 
EASY TO BUILD Shipped for 
$8.50 check or money order. ex- 
press collect. Write for FREE de- 
scriptive folder. 
MODEL YACHT BUILDERS 

204 Woburn St. Medforc Mass. 



















AUTO COMPASS 


Have you ever taken the wrongroad 
pd — Sang | miles before dis- 

mistake? This new 
AIRPLA E TYPE AUTO COM- 


HULL 


Name 
and accordingly revolved in the direction the op ny re 
ities parent planet was then turning. The ninth 14" diameter. ONLY $1.95 POST- 
satellite was, it seems, left as a souvenir of the SATISFACTION © SA NTEED. 
reverse motion the planet once had. ey 
Hull Mfg. Png sey 246-£, Warren, Ohio 
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HIDDEN MINERALS FOUND 
WITH NEW MAGIC EYE 


(Continued from page 17) 


tiny cup-shaped crater in an arc electrode, is 
all the instrument requires for a complete as- 
say of any mineral, even if present only in 
quantities far too small to respond to ordinary 
chemical tests. In the sunlike heat of this arc, 
minerals in the rock are vaporized and write 
their own identifying marks in patterns of 
vertical bars. As little as one part in 100,000 
is clearly revealed, and by an accurately cal- 
ibrated system of measurement, the quantity 
present also may be measured. 

“Fingerprinting” gold is a weird new ap- 
plication of this instrument. Gold, as found in 
nature, says Dr. Herman, contains minute 
quantities of silver, copper, iron, vanadium, 
platinum, and other minerals. This percentage 
varies widely, and every mine has a different 
combination. A microscopic bit of the gold, 
put into the crater of the spectrograph, re- 
veals a spectrum pattern as unmistakable as 
the whorls and loops of a fingerprint. 


HE thin skin of oxidized mineral on the 

surface of a nugget often will have a dif- 
ferent combination of minerals from the in- 
terior of the gold. By beating the gold and re- 
moving a sample of this tissue-thin leaf, an 
additional check is obtained. 

Not long ago, a miner was charged with the 
theft of gold from a certain mine. He pro- 
tested his innocence, claiming that the gold he 
had offered for sale was from his own mine. 
In court, the testimony of the spectrograph 
was introduced. Iis pattern of vertical bars, in- 
terpreted by an expert witness, “fingerprinted” 
the gold unmistakably as the same as samples 
from the complainant’s mine, identifying it as 
stolen. 

Ten times more sensitive even than the 
spectrograph, a still more delicate instrument 
is mounted in an adjoining laboratory. It is 
the polarigraph, a newly devised electrical ma- 
chine which uses electric currents to assay min- 
erals. Any substance to be analyzed is dis- 
solved, if necessary, with the aid of acids or 
alkalies. An electric current, gradually rising in 
voltage, is passed through the solution and is 
measured by the deflected beam of an ex- 
tremely sensitive galvanometer. Analysis of 
the galvanometer’s record reveals what min- 
erals are present, and how much of each. The 
curve of the voltage gives a qualitative test 
and the amperage curve a quantitative mea- 
surement. As little as one part in several mil- 
lions may be readily detected by this method. 

So rapid are the new electrical and physical 
tests, that nowadays, instead of having their 
ore samples tested for gold and silver only, 
prospectors often have a complete analysis 
made. Unsuspected values in rarer minerals 
frequently are thus brought to light. Recently, 
a man brought in a piece of rock he believed 
to be gold-bearing and asked for a thorough 
test. It contained no gold, but assayed one 
one-hundredth of one percent in germanium, 
a rare metal worth nearly $500 an ounce. 
Since that mineral is seldom found in deposits 
richer than one tenth of one percent, the 
lucky prospector was well rewarded. 


NORTHERN mining company worked 

its properties for years before a thor- 
cugh-going assay revealed it was throwing 
away valuable amounts of tungsten. 

Not long ago, a California prospector 
brought in a sample of ore which had not re- 
sponded to assays for silver and gold. The 
spectrograph showed it to be rich in the rare 
metal lanthanum. Another time, a spectro- 
gram displayed several lines in an unexpected 
section of the spectrum. Analysis showed the 
mineral to contain commercial quantities of 
the rare metal cerium. 

Bulky sample bags of ore no longer are nec- 
essary for the (Continued on page rio) 


Write for latest Delta Cata- 
log and name of your 
nearest Delta dealer today. 


MEARE 






And this capacity 
is attained with- 
out sacrificing 
size of drive pul- 
ley, either! 


Rips Center of 50-in. Panel 
with Standard Rip Fence Bars 





No extensions to put on. Just slip over 
the rip fence—and this saw is ready! 


Cross-Cuts Full 
12-in. Stock 
Without 
Extension 
Table 





Plenty of room in front of the blade—where 
you need it. 












Convert your electric 
locomotive into steam- 
driven type. Send $1.00 
for booklet of drawings 
for making all necessary 








parts or send 25c for 
booklet with illustrations 
of locomotives and com- 


plete list of parts. 
} > COMPL a 
STEAM ELECTRIC CO. SRORXE SOMPLETE, 


S:E. No. 2... 22'00 
Bloomfield, N. J. S.E. No. 1........... 10.50 


WILL PULL 6 TRAINS WITH TERRIFIC SPEED 


Man-Sized Capacity 




















bead Plus numerous other 
features that make it 
the season’s outstanding 


10-in. DELTA 
Circular Saw 


The largest, heaviest and most completely 
equipped circular saw yet offered for the 
home workshop, school shop, pattern shop 

and the contractor and builder. 


Write for 1936 CATALOG 
of COMPLETE DELTALINE 


It is crowded with photographs and information 
about the new line of 1936 Delta tools. It con- 
tains much valuable information that every man 
interested in motor-driven tools should have. It 
shows how Delta tools are built to stand the grind 
of production work, and yet are so low priced as 
to be within the reach of all, how they save time, 
money and labor—and quickly pay for themselves. 

Mail coupon without delay. Enclose only 10 
cents at same time for latest book No. 2 of Prac- 
tical Delta Projects. 32 pages of new and novel 
things to make, with numerous blue prints, work- 
ing drawings, photographs and illustrations—and 
complete directions. 

DELTA MANUFACTURING COMPANY 

600-634 E. Vienna Ave., Dept. B336, Milwaukee, Wis. 





DELTA MANUFACTURING COMPANY, 

600-634 E. Vienna Av., Dept. B336, Milwaukee, Wis. 
I enclose 10c (stamps or coin) , for which please send 
me one copy of Book No. 2 ‘Practical Delta Pro- 
jects.’’ Also place me on your mailing list to receive 
1936 Delta catalog of quality motor-driven wood- 
working tools, 















NORMANDIE 


324%” Model 
New Patented 
Hull Design 
Easy construction with shaped hull, turned wood 
parts, printed fibre patterns; 60 davits, 30 life boats, 
16 winches, 24 stairways all cast metal; 1000 port- 
holes; full size_ Plan, detailed instructions, $7 00 
everything in Complete Kit Postpaid... " 
Send for Catalog of Model Boats and Pla 
IDEAL COMPANY, 28 West 19th Stree 
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a New York. 














WEAVING MATERIALS 


Reed, Rattan, Bamboo, Colored Raffia, China Grass, 
Chair Caning, Chair Frames, Basketry, Furniture, 
Leathercraft, Cotton, Yarn, Wool, Looms. 


Send 10c for Catalog. Instructions free. 


AMERICAN REEDCRAFT CORPORATION 
Dept. H. 130 Beekman Street, New York City 
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HIGH POWERED TELESCOPE 


Genuine Brownscope 15 Power Multiple 
Telescope. This giant | ‘eslepoune is poe ty for — 
ing distant ohicete. people. moor 
a Appro 


Range 


$469. 






Py; cope. 30mm. objective, com- 


pad ocular. Similar to above but more 


aranteed to see 900 times larger 
a "30 times closer. 4 powerful 9 
.. Only $1.98 postpaid. Address Dept. 63 
talog of Microscopes, Binoculars, etc., free. 


Cc 
BROWNSCOPE CO. 234 FIFTHAVE._ NEW yORK) 


| FREE FOLDER 
| on MICROSCOPY 






folder on amateur microscopy 
and microscope equipment. 
Read of the fascination of mi- 
croscopy as a hobby. Read why 
none but precision microscopes 
can give you the detail you 
need. At left, Bausch & Lomb 
precision Model R_ micro- 
scope, with 455-page book, $21. 


BAUSCH & LOMB OPTICAL CO. 


175 Bausch St., Rochester, N. Y. 


gauscHe LomB MICROSCOPES 







Special Super-Power 30X 






Write for our free 12-page | 








Always mention PopULAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 





BUILD IT ye ee 


Build your own vehicles with 10” x 2%" Doenut tires with 
cadmium plated ball bearing disc wheels. Their performance 
is amazing. This airplane type Doenut cord tire was invented 
by A.J. Musselman, who developed the original air-wheel for 
airplanes and motor vehicles. Requires only 12 to 15 Ibs. air to 
carry loads up to 200 Ibs. per wheel. These Doenut tires are 
revolutionizing thetire industry. They take less power to pro- 
pel, literally float over road bumps and are winners in coast- 
ing contests. You can build any of these vehicles in a few 
evenings’ spare time at home. Send 2Sc for detail working blue 
prints of any vehicle shown above except Derby Racer, or 
50c for any three except Derby Racer blue print which is 
$1.00. So you may see this amazing wheel performance quick- 
ly, we will send you your frst complete wheel with tire at 
factory cost of $2.00 prepaid. If it does not come up to your 
fullest expectations, return it for full refund. 


THE MUSSELMAN PRODUCTS Co. 
6250-C St. Clair Ave. Cleveland, Ohio 


MUSSELMAN DOENUT CORD 
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With TOUCH CONTROL! 
Only Royal gives you 
this amazing improvement 
—the most important ever 
presented in a typewriter! 
Merely move a 
tiny lever. In- 
stantly the’ key 
tension is adapted 
to your exact fin- 
ger pressure. 


Other Amazing Exclusive Features 


Finger Comfort Keys. Cen- 
tralized Controls. Complete 
Dust Protection! All mean 


easier, faster typing—plus [el7\tel ihe 
lifetime durability! — RATION 


FREE! B Handsome, durable, weather-proof 


case. Instantly convertible! 
NEW 


ROYAL 
PORTABLE 
with 
TOUCH 
CONTROL 


See your nearest dealer—Or 


=——=—=—=USE THIS COUPON! -----— 
Please send me details of dealer’s new purchase plan; 
also beautiful folder on the New Royal Portable. 


Address: Royal Typewriter Company, Inc. 
Dept. PS-336, 2 Park Avenue, New York City 


Name 














































Street 





City State 








MIDGET ELECTRIC RADIO 


Wt. only 2lbs. Real miniature LOUD- 98 
SPEAKER built in. Size only 3%x5%x 
24 (smallest real radio built). Easily — 


carried in any large ket orin travel- 
ing bag wo triple hi-gain tubes— 







built ine aerial. Tunes in all stations loud —_— and 

and clear—distant reception. Ideal sec- Tested 
ond or personal reaio. Operates on an 

110 volt A. C, or D. C. current. Kit of parts 

and die rom forks. 2 COMPLETELY WIRED 

RONLY 50c extra Ca sy 98. 

‘ gat only 3 30, nat money order, check ) and 

BY RANT: balance plus postage on arrival. 

RANTEED to porate anywhere. OR- 

‘ NOW! Colores Bi White, Brown, Red. 

TwOT TONE ® RADIO CO , Dept. P. s. -3, Kearney, Neb. 











“100 SHOT” REPEATER 
Latest Model 1936 Haenel 


repeating pistol. Sturdy, 

massive construction, a 

cocking lever, 100 shot ma 

azine. For target. Blue or Nickel finish, 
shoots B.B. steel shot $4.95. Free— 
500 Shots. BENJAMIN AIR PisTot 
$6. 95. ($2.00 deposit on C. O. D. 


FREE Catalog—C Jolts, Rifles, Binocula <4 etc. 
Sporting Goods, P-52 Warren St., New York 





Marvelousnew non-sinkable Fold- 
Fiat Boatsctaup. takes down inone 
minute! Wood eden. Row, or use any 
outboard motor! Carries four. 
Folds fiat into i space. Rides 
running-board, roof. STRONG 
Light. Fool-proof! Doubles vaca- 
Se Ie 
ready touse! Rus orcircular > 
low prices. FREE OARS Offer! VEN! PAIR OARS with opeh 
ers write for Profit Plan! Gl boat—vf you hurry 


MEAD. GLIDERS ‘cen'fo's' CHICAGO 
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HIDDEN MINERALS FOUND 
WITH NEW MAGIC EYE 


(Continued from page 109) 


chemist to assay specimens for the rare min- 
erals. After a windstorm had blown across 
Southern California not long ago, Dr. Herman 
swept up samples of dust from the front 
porch of his office. Running a small quantity 
of this material through delicate laboratory 
tests, he found that the dust, blown in from 
the desert, contained not only gold at the rate 
of three and one-half cents a ton and silver at 
two cents, but fifteen other minerals in vary- 
ing percentages. 


E CALCULATED that among the 1,600,- 

000 tons of dust which were estimated 
to have sifted over Los Angeles, were scat- 
tered 8,000 tons of commercial potassium sul- 
phate, a fertilizer worth thirty dollars a ton; 
892,800 tons of silica, used in making glass; 
136,640 tons of aluminum oxide; 81,600 tons 
of iron oxide; 1,600 tons of titanium oxide, 
used in making white paint; 87,200 tons of 
quicklime, 59,680 tons of magnesia, 1,040 tons of 
manganese, 2 56 tons of common tablesalt eighty 
tons of chromium, thirty-two tons of nickel, 
1,600 tons of soda, and 4,000 tons of potash. 

By comparing this assay with laboratory 
samples of silt, he determined that the bulk 
of the dust apparently had originated in the 
vicinity of a dry lake seventy- -five miles to the 
north. As the wind raced onward, it appar- 
ently picked up sand and grit from canyons on 
its way, its high velocity enabling it to gather 
gold dust as it swept along, and spread it over 
the city ina golden shower. 

In the assayer’s laboratory or deep in a 
mine, these new magic-eye instruments will be 
serving as valuable aids to man—valuable for 
saving long periods of laborious and exacting 
effort and for ferreting out more of the nat- 
ural resources which lie at hand. 


ARMY BOMBS VOLCANO 
TO DIVERT LAVA FLOW 


Wuen U. S. Army aviators recently 
bombed Mauna Loa, Hawaiian volcano, they 
executed the first recorded attempt to combat 
such an eruption from the air, and demon- 
strated a new peacetime use for bombing 
planes. Twenty 600-pound missiles loaded 
with high explosives were dropped from alti- 
tudes of 3,000 to 5,000 feet in an effort to halt 
a lava stream advancing upon the town of 
Hilo and the river that furnishes its water 
supply. Some of the bombs were aimed at the 
crater from which the lava issued, with the 
hope of closing it and forcing the opening of a 
new vent that would discharge lava in a dif- 
ferent direction. Other projectiles were ex- 
ploded along the edges of the descending 
stream, blasting gaps in the solidified edges of 
the flow so that it might be diverted toward 
the sea. To insure the greatest effect, the 
bombs were adjusted to burst a moment after 
impact, giving them time to penetrate the lava. 
Plans for the aerial bombardment were 
worked out and put into effect by Thomas A. 
Jaggar, Government volcanologist, who an- 
nounced after a week of observations follow- 
ing the unique experiment that it apparently 
had been a success. 


BRAIN TUMOR PRODUCES 
CHILD WITHOUT EMOTION 


Durtnc the ten years of her life, an English 
girl who died recently never laughed, cried, 
expressed fear, joy, anger, or any. other emo- 
tion, according to a statement by a prominent 
British nerve specialist. The child’s intelligence 
was rated as normal but there was a complete 
absence of emotion. After her death an exam- 
ination by medical scientists revealed a tumor 
at the base of the brain which, it is believed, 
had caused the strange malady. 
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This is a little reduction of large 
plans in the manual 


Build Your Own 
Cabins, Lodges 


A big book of definite instructions made 
for beginners. If youcan handle a hammer 
and saw, there’s no reason why you can’t 
build a bang-up cabin in the woods or a 
bungalow on the lake or shore, or a road- 
side stand, and make one you or anyone 
would be glad to look at, live in, or own. 

Here are complete plans, and step-by- 
step instructions for every stage of the 
work. Designs for numerous log cabins, 
lodges, tourist homes, wayside stands, 
bungalows. 


LivING ROOM 
13-3 « 16-0 


30-8" 





This is a little reduction of large 
plans in the manual 


Everything Simplified 


Not just a book of pictures but a full course 
of instruction. You will make no mistakes be- 
cause every step is explained and shown in p:c- 
ture diagrams. Every problem of location, drain- 
age, water supply, etc., is clearly explained. 
Tells how to cut and erect your structure—all 
about floors, roofs, windows, doors,—how to do 
the whole job from foundation to chimney top. 
What to do inside and outside. Don’t imagine 
it’s hard—when you see the book you’ll be ach- 
= to grab some tools and get to work. Tells 

about how to estimate all costs before you 
pA we B. lumber to use, etc. A revelation in 
simplicity—brand NEW —yjust published. 


Complete—Shows How 


This new manual “HOW TO BUILD CAB- 
INS, LODGES, peng get ll is the latest 
complete guide-book on the subject. Prepared by 
experts for Popular Science onthly and Out- 
door Life readers—you can be sure it is as gen- 
uine as such a book can be made. 


Send No Money Now 


No money is required with order unless you 
B00 Just send the coupon and pay postman 
2.00 plus a few cents postage when the book 
arrives. SATISFACTION UARANTEED— 
If, after examining this manual, you are not 
completely satisfied, return it and we guarantee 
to promptly refund ,your money. 


Mail This Coupon 


Popular Science Monthly, 3-36 
353 Fourth Avenue, New York, N. Y. 


Send me “‘ HOW TO BUILD CABINS, Lansss. 
BUNGALOWS.”’ I will pay postman $2.00 plus a 
few cents postage when the book arrives. If dis- 
satisfied you guarantee to refund my money if I 
send the book back within ten days. (If you prefer 
to pay now send $2.00 with order.) 
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“Orders from outside United States must be‘accompanied by $2.00 
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LETTERING GUIDE LINES 
QUICKLY LAID OUT 


-SQUARES and triangles often become 

nicked on the corners. They can be re- 
paired by filling them with ‘ordinary cellu- 
loid cement. Trim the lumps of dried cement 
with a narrow chisel, and finish with two or 
three light strokes of a fine file guided by 
the edge. 

Architectural draftsmen will save time in 
layout work if they mark off spaces on their 
triangles corresponding to the scale thickness 
of masonry and frame walls and partitions. 
Scratch the marks at the edges, rub them 
with a china-marking pencil, and clean off 
the surplus. 

Long, thin celluloid scales that can be 
stretched on the drawing board or paper with- 





» Drawing guide lines for lettering with the 
aid of a celluloid scale tacked on the board 


out interfering with T-square or triangles are 
found to be invaluable, once they are used. 
Cut a strip an inch or less in width and of 
the length desired from automobile-curtain 
celluloid, and lay it off by comparison with 
an ordinary scale. Stretch it with thumb tacks 
and scratch the marks square with the edges, 
afterward treating them with a grease pencil 
as suggested above. 

Where direct scaling from drawings is not 
to be practiced, and especially in drawings 
made for reproduction by photo-engraving, 
scales of great variety can be made by the 
use of a clock wheel. Stretch the celluloid 
strip on .the drawing board, select a clock 
gear with fine teeth, and run it along the cen- 
ter of the strip, using the fingers as bearings 
and exerting a fairly heavy pressure. An im- 
print of accurately spaced crosswise dashes 
results, which can be made plainly visible 
with the grease pencil. If figures are added, 
they may be scratched backwards, so that 
the scratched side of the scale may be laid 
against the paper, eliminating error due to the 
thickness of the celluloid. 

One edge of such a scale may be used for 
spacing lettering guide lines. In practice, the 
scale is thumb tacked along the left mar- 
gin of the paper. To make things come out 
even with this fixed scale, a system must be 
devised to include titles and explanatory let- 
tering. I have found it satisfactory to allot 
for titles a regular space plus a spacing divi- 
sion. Explanatory matter is then put below 
it, skipping one wide plus one narrow space. 
New paragraphs in long explanations are sep- 
arated from previous material by two nar- 
row spaces with a single wide space between.— 
Epwin M. Love. 


SOLDERING PASTE IN TUBES 


Op tooth-paste tubes make very handy 
soldering paste containers. Cut off the crimped 
end and clean out the tube thoroughly. After 
filling it with paste, close the open end by 
folding over and crimping in a vise—J. Petr. 
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Never a mistake; never a lapse of mem- 
ory. Electrically operated and controlled, 
the automatic secretary takes and de- 
livers telephone messages faultlessly .. . 
not only word for word, but in the 
speaker’s own voice! Here’s a new de- 
vice that should prove a boon to busi- 
ness and professional men, especially 
See it in action in the latest 
“Popular Science’”—Para- 
mount’s amazing series of sound-color 
movies produced with the cooperation 
of POPULAR SCIENCE MONTHLY. 


Ante , 


ener! 


with 


SOUND 
and COLOR 










Produced in Cinecolor by Carlisle & Fairbanks with the 
co-operation of the editors of Popular Science Monthly 
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The Automatic 


Secretary never — 


“Is the doctor in?" 


See, too, how man has removed another 
hazard from blind flying; how they 
make “desert” ice in the blasting heat 
of the Imperial Valley; how science has, 
literally, become the foster mother of 
pearls; how a hitch-hiker has traveled 
30,000 miles with an empty gasoline 
can; how the microscope’s discerning 
eye reveals a wealth of hidden charm 
in—of all things—a candle! See this 
newest “Popular Science” short at your 
favorite theatre; it will double your en- 
joyment of this magazine. 
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There is just a 
few days difference 
between these oils 


Ir you rounD me putting this black, tarry 
substance in your crankcase, you'd never 
come here again. 


And yet, unless it’s protected by a good 
oil filter, this fire oil you are getting from 
us will be just as black and dirty and un- 
satisfactory in a very few days of driving. 

You can’t keep dirt and grit and hard 
carbon arid metal particles out of your crank- 
case. But a good oil filter takes them out of 
the oil stream as it circulates through the 
lubrication system. Keeps them from form- 
ing a destructive sludge that grinds away 
at valves and cylinder walls and bearings. 
And if the maker of your car thought enough 
of his engine to give it Purolator protec- 
tion, it is certainly up to you to keep it in 
service. 

That is simple and inexpensive. After 
about 8000 miles of driving your Purolator 
is so full of this sludge that it holds no 
more. Ask your garage man to renew it... 
with another Genuine Purolator. He'll do it 
in a very few minutes. Check on these state- 
ments for yourself. Use your measuring rod 
from time to time and you'll find that oil 
protected by a GENUINE Purolator retains 
its color after many thousands of miles of 
use. Motor Improvements, Inc., 365 
Frelinghuysen Ave., Newark, New Jersey. 


After 8000 miles of driving 
renew your 


PUROLATOR 


The Oil Filter on Your Motor Car 











SIMPLY MADE 


Hygrometer 


Gives Direct Moisture Reading 


By 
WILLIAM E. BROWN 


SENSITIVE yet simple hygrom- 
eter of the wet-and-dry-bulb 
type can be made of glass tub- 

ing bent into a U-shape and filled with 
a volatile liquid such as carbon tetra- 
chloride. In operation, the difference in 
temperature of the wet bulb and the 
dry bulb causes a difference 
in vapor pressure as indi- 
cated by the unequal height 
of liquid in the two arms of 
the U-tube. The drier the 
atmosphere, the higher the 
column of liquid rises in 
the wet-bulb leg. 

Obtain a 3-ft. section of 
glass tubing having a bore 
of from 3/16 to % in. The 
smaller sized tubing is eas- 
ier to handle, and little dif- 
ference in operation will be 
noticed. Clean the tube 
thoroughly and blow two small bulbs 1% or 
2 in. apart and as near one end as convenient. 
Melt the glass down to about the size of a 
match between the first and second bulb and 
also between the bulbs and the long part of 
the tube. These are to aid later in sealing off 
the excess air in the tube. Bend the remainder 
of the tube at the middle so as to form a U- 
shape with two arms of approximately equal 
length. 

Fill the tube to within an inch or so of the 
top of the plain arm with carbon tetrachloride 
colored with a few crystals of iodine. 

Seal the top of the plain arm by directing 
the flame downward. Hold a finger over the 
open end of the tube and invert the tube to 
drive out the bubble of air at the closed end. 
Slowly boil out the liquid until enough is left 
to fill one arm completely. This can be done 
either by immersing the tube in a pail of hot 
water or by direct flame. 

While the liquid is slowly boiling up through 
the capillary tube and the bulbs, melt off the 
first bulb, being sure not to let any air get back 
into the U-tube. Chill the second bulb while 
the U-tube is still warm. This should cause the 


SEAL OFF AFTER 
FILLING WITH LIQuiD 
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STEP 2 STEP 3 STEP 4 
Glass-Blowing Operations 
GLASS TUBE 


STEP § 


THIN BRASS 
Method of 
Mounting 

Glass Jube’ 





Diagrams of the four chief steps in making 
the hygrometer, and how the tube is mounted 
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The tube is filled with colored carbon tetra- 
chloride as at left. The height of the liquid in 
the finished instrument indicates the humidity 


liquid to condense or boil into the bulb, car- 
rying the last trace of air with it. When this 
has progressed for a minute or two and some 
of the liquid has collected in the bulb, seal off 
this bulb and discard it. 

To test the U-tube for sensitivity, warm the 
liquid at the surface in one leg by applying 
the hand. This should force the liquid up into 
the other, cooler side. A temperature difference 
of 10 deg. between the two sides of the U-tube 
should make a change of several inches in the 
height of the two columns of liquid. 

Allow enough space on the mounting board 
for the U-tube and the water reservoir, which 
can be made from a test tube or a small ink 
bottle. Heat the test tube, if used, 1 in. from 
the mouth and bend the neck into a letter J. 
This will make a good siphon reservoir. 

Mount the U-tube with stand-off supports 
made of %-in. copper or fiber tubing cut in 
¥4-in. lengths, with a %-in. brass strip looped 
through and around the glass as shown. Bring 
the two ends of the strip through the mount- 
— and bend the ends flat against the 

ack. 

Mount the water reservoir with its mouth 
about 4 in. from the top of ene arm of the 
U-tube. The wick should cover about 1 in. of 
the top of the nearer U-tube arm and extend 
to the bottom of the reservoir. Linen or cot- 
ton cloth boiled in sal soda and thoroughly 
rinsed makes good wicking. 

Rule the scale in tenths of an inch on plain 
white cardboard, with 100 percent marked at the 
top. Place the 100 percent mark behind the dry 
arm, opposite the point where the two col- 
umns of liquid are the same height. With some 
¥-in. brass strips, bend a little collar that will 
slide up and down the dry arm of the tube to 
mark the level last observed. 

When the water on the wet arm starts to 
evaporate, it will cool the vapor in the tube 
and draw the liquid in it up, while the other 
side goes down. When it is going to rain, evap- 
oration slows down and the two columns of 
liquid nearly balance. 

This instrument can be calibrated against a 
regular wet-and-dry-bulb thermometer-hy- 
grometer by referring to the table for calcu- 
lations. However, its chief advantage is that it 
can be read directly without reference to 
changes in temperature. 
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| SAFETY-RAZOR HOLDERS 
MAKE USEFUL TOOLS 





An old razor handle converted into a pin vise 


VERY one knows of the many uses to 
which old safety-razor blades may be put, 
but discarded holders also are valuable. 

The pin vise shown above was made from 
the handle of a wafer-blade type of razor and 
a 10-32 flathead machine screw. The top of 
the screw was built up with solder, a No. 75 
hole drilled through the center of the screw, 
and the screw then divided into four seg- 
ments by two hack-saw slits extending to 
within 1/16 in. of the end. 

A tool for withdrawing stubborn thumb 
tacks and for use as a light hammer, such as 
is occasionally needed on the drafting table, 
may be made from the top plate and handle 
of the razor as in the second photograph. 

The three tools shown grouped together are 
made from the handles only. Two are soft 
drift punches, which were made by cutting 
off the threaded ends of the handle. The third 
tool is a scriber made by soldering in a phono- 
graph needle. 

The bench stop in 
the last photograph 
is a guard and han- 
dle. The ball end 
of the handle was 
cut off and a hole 
drilled in the bench 
top to receive it. The 
guard was inverted 
as shown and held in 
place on the handle 
with a 10-32 ma- 
chine screw. A recess 
large enough for the 
guard to drop be- 
low the bench top 
was cut out to re- 
ceive it when the 
stop is not in use.— 
DANIEL REYNOLDS. 



















A thumb-tack “persuader” (upper photo), two 
drift punches and scriber, and a bench stop 
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WOMEN! 
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World’s Heavyweight Champion 


Folks Rundown and Skinny,’’ 


Shows How Kelpamalt, Richest Source 
of NATURAL IODINE, Quickly Builds 
Up Rugged Strength and Tireless Energy 
This New Easy Way. 5 Added Lbs. the 
First Week—or No Cost 


Take the advice of the new World’s Champion— 
“Jimmy” Braddock—if you are weak, rundown, under- 
weight and ailing. After searching for years, he at last 
found the quick, scientific way to build up rugged new 
strength, good solid pounds of hard flesh and dazzling 
energy. In 6 weeks before the fight he gained 26 Ibs. 
He says: ‘‘Tests convinced me that rundown con- 
ditions, poor blood and skinniness come frequently from 
iodine-starved glands. When these glands—particularly 
the important gland which controls weight building— 
lack NATURAL PLANT IODINE (don’t confuse this 
with ordinary chemical iodine), even diets rich in fats 
and starches fail to add weight and produce energy. 
That’s why skinny folks often have huge appetites yet 
stay skinny.’ 

With the discovery of Kelpamalt—a mineral con- 
centrate made from a huge 90-foot sea plant harvested 
off the Pacific coast, you can now sure of your 
needed ration of plant iodine in concentrated, easy to 
take form. 1300 times richer in iodine than oysters, 
Kelpamalt heips your food to do you good, build rugged 
strength, add weight and banish fatigue. Its 12 other 
minerals stimulate the digestive glands which produce 
the juices that enable you to digest fats and starches. 3 
qe tablets contain more iron and copper than 1 
lb. of spinach or 7% Ibs. of fresh tomatoes, more iodine 
than 1,386 Ibs. of lettuce, more calcium than 6 eggs. 


WEAK, RUNDOWN 
NERVOUS,SKINNY | 


“Jimmy” Braddock 


Made Startling Discovery That Added 
26 Lbs. in 6 Weeks and Built His 
Shattering NEW Strength! 


“It’s Glands Starving for Iodine That Keep 
Says 








Jimmy 


Start Kelpamalt 
today. Even if you 
are ‘naturally skin- 
ny,’ you must gain 
new strength and energy ; and add 5 Ibs. the first week 
or the trial is free. 

100 jumbo size Kelpamalt tablets—four to five times 
the size of ordinary tablets—cost but a few cents a day 
to use. Get Kelpamalt today. Kelpamalt is sold at all 
good drug stores. If your dealer has not yet received 
his supply, send $1.00 for special introductory size 
bottle of 65 tablets to the address below. 

Manufacturer's Note: Inferior products—sold as kelp and 
malt preparations—in imitation of the genuine Seedol 
Kelpamalt are being offered as substitutes. Don’t be fooled. 
Demand genuine Seedol Kelpamalt Tablets. They are easily 
assimilated, do not upset stomach nor injure teeth. Results 
guaranteed or money back. 


Kelpamalt.72422 


SPECIAL FREE OFFER 


Writes a oda, for ickiy Mineral Co tive 60-nee a Seek on 
t ntents of Food 
on the harman body. ‘New facts about NATURAL IODINE. Stand- 
ard weight measur wow charts y menus for weight 
bunding. goes a free, No obli tion. -Kelpamalt Co., Dept. 
27-33 West 20t , New Yor! 

















Moto-tool. 


for Shop . . Home... .g 
School. . Profession 


The DE Moto-tool grinds, drills, 
engraves, sharpens, routs, carves, 
polishes and does hundreds of jobs 
pee 6 better and with greater 
ecision. Handles easily as a pen: 
aaa 7 oz. Powerful and 
sturdy as similar tools twice as/ 
heavy. 110 v. universal motor—~ 
20,000 R.P. 


















ing, ball thrust bearings. Handy 

built-in switch. Easily replaceable 

brushes. Universal collet chuck 

Bakelite housing. You must see 

and use it to appreciate its tre- 
ue. 


10 Day TRIAL 


Money pefended if not more than 
satisfied. Tee TO DAY for free 

























NOWSTAIN andFINISH 


in one operation with 











M.—oilless, self-align 


illustrated von! 
DREMEL Mra. co. 
Dept. 113 Racine, Wis. 








Solid Woods. 
Tops, ete. 


at a fraction of store cost. 
quisite, useful home articles. 
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Big 100 page bo 


SPECIAL Apply with brush or rag; it pene- 
POSTPAID trates deep into the wood, gives rich, 
OFFER uniform color; dries rapidly, polishes 
$ to lustrous rubbed finish, or for high 

2 CANS 1 luster, finish with Minwax Finishing 


Your choice of | Wax. Eliminates ‘“‘sealer’’ coats. 
two 4 pint cans | Colors: Colonial Maple, Cape Cod 
r (reddish) Maple, Walnut, Red Ma- 
hogany, Colonial Pine. Test it on 
your next workshop project. 
Bien! i 
+ 


‘sei sei pps MINWAX CO., Inc., 
and in| 30West 43rd Street, New York, N.Y. 


colors; or_ one 
can of finish 
and one * lb. 
re of Fa 

Add 


a 











material such as foreign woods—lovely crotch, butt, burl, fiddle back, etc. 
Lists and illustrates 76 Blue Print Designs for Scroll Patterns, Inlay Table 
New Process of Inlaying—22 Boxes, Bookends—Trays, Plaques, Checker 
Boards, ete., Kits for which come complete—anyone can make these wonderful articles 
They make ex- 
Send 10c stamps 
or coins today for this interesting book. 





It is full of beautiful things that 
you can easily make—hard to find 
Veneers, Panels and 


CRAFTSMAN WOOD SERVICE CO. 


We Ship All Over The World 
2732 MARY STREET. CHICAGO 
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ecrets of Success! 


ORIES THAT WILL HELP YOU GET AHE 





Spare Time Training 


that helps you 


Speed Up 
Prosperity! 


D2 YOU want to speed up the return of prosperity 
to you—insure your early and large participation 
in the new jobs, promotions and salary increases— 
get fullest benefits from the business pick-up? 

You can do it. 

For many months to come, individual competition 
in business will be tremendous. Employers—up against 
new probiems, fighting for survival and profits—will 
be able to pick and choose. Naturally they will prefer 
the trained man—the man who has special ability to 
offer them. 

If you wish this advantage, simply mark on the 
coupon the field of business in which you are most 
interested. We will send you full information about 
the opportunities in that field, tell you how our com- 
— success-building program helps you plan your 
uture, trains you in your spare time, and works with 
you all through your career. Send the coupon NOW. 


==—=-=- Find Yourself Through LaSalle:=-=-=- === 


LaSalle Extension University 
Dept. 383-R Chicago 


Please send me full information regarding the 
success-building training and service I have 
marked with an X below. Also a copy of “‘Ten 

Years’ Promotion in One"’—all without obliga- 

tion to me, 

0 Business Management: Training for Of- 
ficial, Managerial, Sales and Departmental 
Executive positions. 

0 Modern Salesmanshiip: Training for posi- 
tion as Sales Executive, Salesman, Sales 
Trainer, Sales Promotion Manager, Manu- 
facturer’s Agent, and all positions in retail, 
wholesale or specialty selling. 

O Higher Accountancy: Training for i- 
tion as Auditor, Comptroller, Certified Pub- 
lic Accountant, Cost Accountant, etc. 

0 Traffic Management: Training for posi- 
tion as Railroad or Industrial Traffic Man- 
ager, Rate Expert, Freight Solicitor, etc. 

0 Law: LL. B. Degree. 

O Banking and Finance: Training for 
executive positions in Banks and Financial 
Institutions. 

0 Modern Foremanship: Training for posi- 
tions in Shop Management, such as that 
of Superintendent, General Foreman, Fore- 
man, Sub-Foreman, etc. 

0 Industrial Management: Training for 
Works Management, Production Control, 
Industrial Engineering, etc. 

O Personnel Management: Training for 
Personnel Manager, Industrial Relations 
Manager, Employment Manager, and posi- 
tions in Employee Service. 

O Modern Business Correspondence: 

Training for Sales or Collection Correspon- 

dent, Sales Promotion Manager, Mail Sales 

Manager, Secretary, etc. 

Stenography: Training in the new superior 

machine shorthand, Stenotypy. 

Railway Station 

Management 

Railway Accounting 

Expert Bookkeeping 

Business English 

Commercial Law 

Credit and Collec- 

tion Correspondence 


oad 


o0000 


0 Office Management 
0 Stenotypy 





































Y Same Quality String 
Asin Expensive Ra Outfit Complete with 
8 , tools and directions 


SPECIAL INTRODUCTORY OFFER: 
Good profits made restringing racquets, 37 ft. string. Colors 
Purple, Green, Red or White—also White and Blue Spiral— 
with contrasting silk trim, aw!s, stringer’s wax, illustrated easy 
directions. Money back guarantee. Send for Free Catalog and 
Money Making Plan! 

MAK Send Check or Money Order$1. which 
MONEY © includes Postage and Insurance. Sent 

TOO BC. O.D.., if desired, 15c extra. 

PRO TENNIS STRING CO., Dept. R-3, Harmon, N.Y. 








MORE $5 PRIZE WINNERS 


Three prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—“What Home 
Study Has Meant to Me”—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 


CoNnTEST RULES 


Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 500 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PopuLAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 


HE HAD THE URGE 
TO WRITE 


At eighteen, I graduated from high 
school, untrained to fill any position. I 
could hold down a job as a clerk, bus boy, 
dish washer, bootblack or office boy... 
if there had been one. But these jobs were 
well filled. Nowhere was there an opening. 

Like thousands of others I had the urge 
to write. Write what? Anything. Any- 
thing that would sell and bring in some 
sort of income. But how to go about it? 
Where to begin? 

Three years I spent industriously study- 
ing the writers’ magazines and aping pub- 
lished material. Results were practically 
nil. During those three years I managed to 
sell six articles for a total of seventeen dol- 
lars! I lived with my parents then so I 
had few expenses, but the family needed 
money. A job in a grocery store helped a 
bit and then I drove a delivery truck. 

Had I then reached the height of my 
success? Nothing offered any promise or 
hope. I still had the urge to write; I still 
felt that I could sell material if I knew 
more about it. But where was I to learn 
more about it? How could I learn the com- 
mercial side as well as the writing end 
of it? 

A HOME-STUDY COURSE! Why 
not? Ihad nothing (Continued on page 116) 













practical way to learn me- 
chanical dentistry at home in 
spare time. FULL EQUIP- 
MENT OF TOOLS AND 
MATERIALS INCLUDED 
WITH _ COURSE. Low tui- 
tion. Easy terms. Write for 
FREE BOOK about this 
money making profession 
that is not affected by ma- 
chine age. 

McCa School of Mechanical a 
207 N. Broad St. Dept. 631 Ph » Pa. 


TOEARN AVI 
, 
MORE MONEY in 
The $200 to $500-a-month “Smad 
jobs in Aviation go to th 
Pilots and Mechanics with complete, 
specialized training. LINCOLN Ap- 
preved Training gives you the prac- 
tical experience aviation executives de- 
mand ; qualifies you for better pay jobs. 
Government Approved School. Flight 
Course gives you required training for 
Government Pilot’s license. Mechanic’s 
course gives you required training for Government 
Airplane and Engine Mechanic’s License. Finest 
modern pone. igh class instructors. Individual in- 
struction for id, more thorough aeronautical education. 
Thousands of jobs ahead. Start training at Lincoln now for 
successful aviation career. WRITE today. State age. 


Lincoln Airplane & Flying School ?*3f Aircraft Bice- 


BE AN ARTIST 











WE OAN TEACH 
YOU DRAWING in 
your own home during your 
spare time. Thirty-five years of 
successful teaching proves our ability. 
ists receive large salaries. 


Write today for Art Year Book 


SCHODL“APPLED ART 


Dept. 336, 10E. Huron St., Chicago, Ill. 








RADIO ENGINEERING 


RCA Institutes offers an intensive course of high standard 
embracing all phases of Radio. Practical training with 
modern equipment at New York and Chicago schools. 
Also specialized courses and Home Study Courses 
under ‘‘No obligation’’ plan. Illustrated 
catalog on request. 


RCA INSTITUTES, ENC. 
Dept. PS-36, 75 Varick St., ew York 


1154 Merchandise Mart, Chicago 
Recognized Standard in Radio Instruction Since 1909 












Learn Public 
Speaking 


f At home—in spare time— Many overcome 
/ “stage-fright,”” gain self-confidence and in- 
crease their earning power, through ability 
to sway others by effective speech. 
Write for free booklet, How to Work 
Wonders WithWordsand requirements 
North American Institute, Dept. 1363 
3601 Michigan Avenue, Chicago, Ill. 









ENGINEERING AL 


A BROAD, basic, intensive course complete in one 
school year. Includes fundamentals of Refrigeration, 
Air-conditioning, Electronics. Approved by educa- 
tors, endorsed by industry. 44th year. Catalog. 


wa BLISS *scucou* 


103 Takoma Ave., Washington, D. C. 





Splendid nis . time. 
a ge a SS 


A 





RAPHY 
3601 Michigan Ave. Dept. 1363 Chicago, Illinois 














Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 


Always mention PopuULAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 


POPULAR SCIENCE MONTHLY 
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AMAZING EASY WAY 


TO LIFE-SUCCESS 


ELECTRICITY 


LEARN THE GREATEST INDUSTRY OF THE AGE—TRAIN NOW FOR A BIG-PAY JOB 


Ill Finance Your Training/ 


Are you dissatisfied with your job? Are you out of a job because you lack specialized training for a live in- 
dustry? Is your future uncertain? Then let me show you an amazing, easy way to get into Electricity, where 


TRAINED MEN are needed. . .. Where hundreds of Coyne Graduates are drawing Good Pay 
every week. Coyne has been training ambitious fellows for the Electrical Industry since 
1899 . . . at Coyne you do not need previous experience or a lot of book learning. 


Many make $30, $40,550 and up, every week 


Here is YOUR life opportunity. Every day brings news of new developments in this fascinating, big-pay field, with 
more jobs and a greater future for the trained man than ever before. If you are ambitious to get ahead, I want to 
help you. MAIL THE COUPON BELOW and I’ tell you about my finance plan, which has enabled thousands 
to get Coyne Training with very little money. Get training first, then take 18 months to complete small monthly 

tuition payments starting FIVE MONTHS after you begin your training, or 2 months after your ( ( Li , of 


required training period is over. 











Learn By Doing In 90 Days 


The great Coyne Shops are famous the world over for their unusual Learn-by-Doing 
method of practical, individual instruction. There is no book study, no reciting—you 
learn quickly and thoroughly by doing actual jobs under the personal guidance of 
trained instructors, on a great outlay of machinery and equipment assembled strictly 
for training purposes. That is why, in 12 short weeks, we are able to take fellows 
without previous experience or a lot of book learning, and train them for jobs lead- 
ing to good pay. 


Many Earn While Learning LEARN ELECTRICITY 


If you need part-time work to help pay living Prepare for jobs like these: 
expenses while at school, tell us your prob- DIESEL OPERATOR 
lems and we may be able to help you as we SUBSTATION. OPERATOR 
have hundreds of other students. Then, after AUTO ELECTRICIAN 





you graduate, our Free Employment Depart- MAINTENANCE ENGINEER 
ment will give you life-time employment SERVICE STATION OWNER 
ae coy Ones graduate also receivesa | fficsin the Wlectrieal held. Learn by actual 
i ; work on real d Ss, ines, 
Life Scholarship, with free technical and busi- | ants "utes, switchboards — everything 
ness service and privilege of rom door bells to full-sized power and 


review at any time with- lighting plants, in © eon ‘Retcty. 
out additional tuition DIESE eee = my 

charge. ENGINES Conditioning 

Trained men are needed in these rapidly 


expanding fields—the fastest growing in- 
dustries in America today. Right now I’m 



















JOBS - PAY - FUTURE 


“I owe my electrical success to your 12-week shop 
course,” says R. B. Umbarger of Tennessee. “‘Two 
weeks after leaving school I took a wiring job,” re- 
ports E. O. Berndt of Illinois, ‘and the profits from 
this one job alone more than paid for the entire course.” 
A. C. Hoehnle of Ohio says, “‘Received several raises 
in pay, due to the training I received at Coyne.” 
And I could quote from hundreds of similar letters 
from successful Coyne-trained men. What they have 
done, you should be able to do! 


GET THE FACTS...NOW 


Coyne is your one great chance to get into this big- 
pay field. This school is 37 years old . . . Coyne train- 
ing is tested . . . endorsed by many large concerns. And 
it costs you nothing to find out about this amazingly 
easy, practical way to life success. Simply mail the 
coupon below and I'll send you the 
big, free Coyne book, with photo- 
graphs, facts, jobs, salaries, 
opportunities. There’s no ob- 
ligation, so act at once. 







including instruction in Diesel Engines, Se SS A A =e 
Electric Refrigeration and Air Condition- “= 
mesa Sincatcnind bot i H.C. LEWIS, President 
I Coyne Electrical School, Dept. 36-73 
: Z| HOME OF COYNE SCHOOL $! %8. Pautinese., chicago, m 
4 - ; i Without obligating me, send full details of aed 
Wate ae This is our fireproof modern home wherein is installed thousands I ‘‘Pay-Tuition-After-Graduation” plan and Big Free 
at FEE ——F of dollars worth of Electrical equipment. Every comfort and con- i Illustrated Catalog. 
3 ij venience has been arranged to make you happy and contented i 
- a during your training. 
Bo Name... .cc..secenees se sennnnnrs ++ ABC vevevevees 
H. C. LEWIS, President Founded 1899 | 
ELECTRICAL SCHOOL ' MBB cos vccccsseceoseves ennennee ccccecccconcoces 
500 South Paulina Street, Dept. 36-73, Chicago, Ill. ! Civ............. tiieiniBiatecvecneniics 
Please mention Poputar SCIENCE MontHLY when answering advertisements in this magazine. 115 












































































Bigger Pay— 
pleasant desk 
== work — almost 
~, your own boss 
—draftsmen 
enjoy good 
salaries. 
"Tite DRAFTSMAN JOB comes first! He draws 
the plans; thereafter come the steel mills; lum- 
ber yards and brick yards. An important factory 
town has already reported a shortage of trained 
draftsmen. U.S. Gov’t work will create more jobs. 


Lea rn Drafti n g! Learn in spare hours 


at home by mail. 

No previous experience necessary; high school edu- 
cation NOT required; thanks to Engineer Dobe’s 
practical method. Everything made plain, easy to 
understand. Aptitude needed. Established 1900. My 
students have won success far and wide. Join hen 

It’s high time now to get the practical training and 
to prepare for that g job. Study practical draft- 
ing everings. All tools and drawing table given you 
at once if you enroll promptly. Send coupon below. 


FREE BOOK 


Write at once for the free book explaining 
“My Pay Raising Plan”. Send coupon. 
B ENGINEER DOBE, Div. 33-93, Libertyville i. = 


ENGINEER DOBE, Div. 33-93, Libertyville, IM. 


Send me your free book ““Successful Draftsman- 
ship” and please explain how you will assist me 
to a good position as a draftsman. 





Illustrating assumed case 





Name. Age..... 





Address... 

















Learn IN YOUR SPARE TIME 


ELECTRICITY 


DIESEL ELECTRIC POWER...RADIO 
REFRIGERATION...AIR CONDITIONING 
Practical Shop Training at Home 


Electricity today offers oppor- 
tunities undreamed-of a few 
years ago. And Electric Insti- 
tute’s revolutionary new plan of 
home shop training brings—to 
your very door—the practical 
training to qualify for the rich 
rewards that are waiting in 
the great field of Electricity. 


EARN WHILE YOU LEARN 


There is no need to give up your present job until 
you are trained for an electrical job...opportunities 
to make $5, $10 or more a week while training. 
No need to leave home to get this pokes - may thorough 
training. We furnish, at no extra cost, dozens of items 
of electrical equipment for your own home workshop 
. then show you how to do actual jobs. Money back 
if not — Mail coupon today 
or full details. H. W. Peterson, 
President ELECTRIC INSTI- §°@ UI a 
COUPON FOR 
FREE BOOK! 













TUTE, Inc., Dept. 76C, 5840 
Addison et; Chicago, > ne 
tH. H. W. “Peterson, President 

| ELECTRIC INSTITUTE, Inc. | 
he =~ 76C, 5840 Addison St., Chat. Ill. | 






Send Free Book and full details of E. 1. Home 
Shop Training. 
ee TE BD aawaim | 
ta a OE ene | 
City -- == ee ee =] 





| COMPLETE PLANS 


FOR BUILDING A PERMANENT PROFITABLE 


LAWN MOWER SHARPENING BUSINESS 
Plans tell how to build a paying business 
right in your own basement. $30 to $50 / 
= a monthly in anese vee: 

time alone. 
perience a. dest Big 
descriptive catalog and com- 
plete plans. 

MAIL POST CARD «+ « 


= ue FATE-ROOT-HEATH Co. 
536 Bell St. Plymouth, Ohio 
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Secrets of Success 


(Continued from page 114) 


to lose. Perhaps there was something in 
it. I investigated the offers of various 
writing concerns and home study courses, 
and selected the one which I felt held out 
the greatest possibilities. 

I followed instructions to the letter. I 
received individual attention by mail and 
very definite help. For the first time, I be- 
gan to know what I was doing and why I 
was doing it. I began to appreciate the 
full potentialities of writing. New angles 
were opened up to me which had never 
occurred before. 

For example, I never thought of writing 
anything but stories. Yet this school 
showed me the possibilities of journalistic 
photography, juvenile articles, science ar- 
ticles, poetry, farm and home articles, 
syndicate material and contests. Here 
was my entry into the writing world! 

That course cost me less than a hun- 
dred dollars and it has paid for itself in- 
numerable times over. Because of that 
course, I am selling almost all the material 
I write. Because of it, I know definitely 
what I may expect in the near future. 

The home-study writing course has giv- 
en me a regular, assured income every 
week. I am my own boss, and follow my 
own inclinations for working. There is 
no overseer to tell me when to work or 
how to work. 

I am completely independent and the 
future—the near future—holds much 
promise. Through the experience gained 
in that writing course, I have a definitely 
plotted road of progress stretching straight 
before me. 

I never did believe much in home study- 
courses. But, and in spite of myself, I 
am convinced of its value. If not for it, 
I might still be driving a truck!—L. T., 
Cleveland, Ohio. 





LIFE-TIME STUDENT 
KEEPS MIND ALERT 


Thirty years ago I enrolled for my first 
correspondence work—two majors in for- 
eign languages—from a midwest univer- 
sity, and today finds me still engaged 
in it—at present, a course in short-story 
writing under an author in the Far West. 

During these years I have had other 
courses in foreign languages from the 
university and am planning to take still 
more. I have completed a course in boys’ 
work from an Eastern university, one in 
short-story writing from a private school 
in the East, another in accounting from a 
business college in Chicago. 

Along with these I have had private 

music lessons for several years under the 
direction of the head of the music de- 
partment of our college here. My inter- 
ests in life are varied and so my home 
study has been varied, also. 
Not only have these courses helped me 
professionally, but they have broadened 
my mind, taken up time at night that might 
have been a drag, and taught me to master 
difficulties that come up in life. In home 
study I have had to solve all kinds of 
problems and have learned to depend up- 
on myself. One was to keep at work with- 
out personal contact with an instructor. 









High School 


Course in 
2 to 4 Years 


Youcan now co Preon your High School 

education—in 2 to  & yosre— by) homestudy. 
Course for college her’s certifi- 
cate examinations—and Ly business and in- 
texts used. loma awarded. 





“Liberal Arts Course offers 
advantages of coll att at low 
$ fame by, panos study. dard texts, 
ted BY ae study out- 


Training frien. rere 


4 — © and en. 

ts of ‘of college ce training: Write TODA 

Free Bulletin, stating which course in- 
a No obligation. 


Drexel at Sfsoth Chieses 


Home Study Prepares You for the Better Job 






















REAL JOBS OPEN 


For Trained Auto, Diesel, 
Ground Aviation Mechanics! 


Tremendous expansion of Automotive Indus- 
try and quick development of Diesel Engines 
and Aviation offer new opportunities for 
trained men. Earn $35.00 to $75.00 a week. I 
‘MH train you in 8 weeks in largest schools of kind. 
New, short, intensive practical shop plan. 


MONEY BACK GUARANTEE! 


Learn with real tools on real equipment! No 
frills—all practical work! 18 years’ success in 
training ambitious men to qualify for special- 
ized jobs at good pay. Two complete schools. 
Write at once for Free Opportunity Book 
and Special Low Tuition Offer. Address 
school nearest you. 


CSWEENY TRADE SCHOOLS, Dept. 6-27 
Cleveland, O., or Kansas City, Mo. 

















Sell Your SNAPSHOTS 


Magazines, JNewapapers and Advertisers buy yy of at photos a 
year. sar. They'll buy them from YOU if you learn how salable 
pictures ake your camera pay you Eee mone opti vW& or fall 
time. Read how others odes it. Send for “How to Make 
M with Your Camera.’’ Earn HU. 6 while you learn. We teach 
zoo. = baste by mail how in — the kind of human-interest pictures 
ications want—and how and where to sell them. 


Mail card or — Address: 
Universal otographers, 
ety. - West: 33 Street, New Ye York 











CIVIL SERVICE 


Positions. Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Com- 
mon school education required. Examinations often. 
Established 1896. Send for our Civil Service Catalog. 


Washington, D. C. 















100% Improvement Guaranteed 


hay nate, 2 ~y st Sy tence ataly 





Tee. ‘ou 

can hb th ice you it. No literature 

sent to anyone under 17 ‘unless signed by parent. 

PERFECT vous os INSTITUTE, Studio 13-63 
64 E. Lake St., Chicago 











HAVE YOU SOME SPARE ROOM 


a basement or garage where you can do light work? We 
can offer you a profitable proposition for 1936 casting 5 
and 10c Novelties, Ashtrays, Toy Automobiles, etc., as 
Branch Manufacturer for a firm of many years standing. 
No experience necessary and small outlay starts you so 
if you mean strictly business and are interested in de- 
voting your spare or full time to profitable work write 
at once for full details. 
PRODUCTS oe. DEPT. E 


1696 Boston Road ew York, N. Y. 














Always mention PopuLAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 
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ecrets of Success 


One really gets more from a home study 
course than the same work in residence 
study for, in a way, one knows the teach- 
ers better on account of the notes and let- 
ters from them, and must recite the en- 
tire lesson instead of only part of it. To 
me, home study has been a joy; partly be- 
cause I can select the subject I desire, 
and I plan to carry it on throughout the 
rest of my life-—C. H., Charleston, IIli- 
nois. 





NOW HAS HIS OWN 
ORCHESTRA 


When I decided upon a musical educa- 
tion, the instrument which appealed to me 
most was the violin. There were several 
good teachers in my town, but I could not 
afford them, and I knew that if I waited I 
would never get anywhere. The question 
was: “What to do?” 

Just about that time I saw the adver- 
tisement of the School which of- 
fered instruction by mail. Not only that; 
it was at a price that I could afford. I 
decided to take it. 

From the start, I knew I was on the 
right track, but before I go any ‘further 
I do not want the readers of PopULAR 
ScreNcE to think that I became an art- 
ist over night. As everyone knows, the vio- 
lin is a very difficult instrument. I had to 
practice and study very hard. 

However, in a little more than a year 
I was hired to play in our local motion 
picture theatre but, shortly afterward, 
talking picture equipment was installed 
which threw all of us in the orchestra out 
of work. Fortunately, I had made many 
musical friends and got a job playing with 
a dance band which kept me busy almost 
every night for two years. 

Then I was taken ill and had to give up 
orchestra work for nearly a year. I did 
not let my music down, however, for 
while I was laid up I composed several 
musical numbers (one of which was copy- 
righted) and after I recovered, I started 
to play again. 

What’s more I got just exactly the joh 
I needed . . . with another dance orchestra. 
I have played in most every type of mu- 
sical unit, including a philharmonic so- 
ciety of 110 pieces which has broadcast 
over the radio. I now have my own band 
and a stage show.—R. W., Hudson, N.Y. 


WHY WASTE TIME? 


Time is money, and there is no rea- 
son why you can’t turn a few hours 
of your spare time into real hard 
cash. It’s easy, acting as our local 
representative in your territory. At 
the new low price of $1.50 per year 
Popular Science Monthly sells on 
sight—and you get a liberal cash 
commission for every order you 
take. Complete supplies and instruc- 
tions will be sent free. Just send 
your name and address to 


EUGENE. WATSON 
POPULAR SCIENCE MONTHLY 


353 Fourth Ave. New York, N. Y. 








EARN MONEY 


Stringing TENNIS RACKETS 


@ Stringing Tennis Rackets 
pays $1.80 profit on $3.00 re- 
stringing. No experience 
needed . .. we teach you how. 
Tennis players need new 
strings in their rackets two or 
three times yearly .. : every 
stringing means profit for you. 
t_ See how simple it is to get in 
this business. Costs practically 
nothing to start. Easy work! 


racket ‘and we will send . 
you free our 1936 edition | Get started without delay. 


f ‘‘PLAY AND PROFIT 

STRINGING TENNIS| THOMPSON MFG. CO. 
EACKETS ._ is 4529 Packers Ave., Chicago, Ml. 
jourt Fested’ tennis Moabere of TOMGUT ‘*Court-Tested’’ 


pe, in: Tennis Strings and Restringing 
Sonioment. ont Tee yo 1 Equipment. 


FREE—Write Today 
3 6 = us who has 
























How To Secure A 
GovernmentPosition 


Why worry — layoffs, hard 
times? Train now for a Government 
job. Increased salaries, steady work, 
age good pay. Open tocitizens 18 to 

Let me hel you become a Railway 
Postal Clerk, Post Office Clerk, City 
Mail Carrier, Rural Carrier,—or help 
you get into any other Government 
ob you want. I was a Secretary 
Examiner of Civil Service Commis- 
4 for 8years. Have helped thous- 


ol FREE My My 32-pene book book tells, 
howl Lhelpto qi qualify youtoget one. S ota thes the 1e Coupon for or your ur copy today. 
ALR: on, Civil Service Expert, 
Bi EREON Stnote Tee Cone bids... Rochester, N. ¥. 

Please send me, without obligation, your free book, ‘‘How to 
Secure a Government Position.’ 








YOUR REAL CAPITAL 


STOCK BEGINS AT 


YOUR 


COLm 


A tot of factors count, it’s true, 
but the most important asset a 
man can have in this modern 
world is a trained mind — the 
ability to do something far above 
the average! If you haven't a 
trained mind, you are through — 
unless you get it. 


TERNATIONAL 


CORRESPONDENCE 


Happily, you can get it through 
spare-time study of an I. C. S. 
Course. This coupon can be your 
entry blank in the race for 
success! 


SCHOOLS 








BOX 7670-H, SCRANTON, PENNA. 


¥& Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,” * 
and full particulars about the subject before which I have marked X: 





0 Architect 0 Welding, Electric and Gas 
0 Architectural Draftsman () Reading Shop Blueprints 
O Building Estimating 0 Sheet Metal Worker 

0 Contractor and Builder [ Machinist 
0 Structural Engineer 
O Structural Draftsman 
O Electrical Engineer 
o Electric Lighting 

o Telegraph Engineer 0 Highway Engineer 

0 Telephone Work (J Radio CD Civil Engineer 

0 Refrigeration Oj Surveying and Mapping 


O Heat Treatment of Metals 
O Bridge Engineer 


OD Busi M t 
O Office Management 


OC. P. Accountant 
0 Bookkeeping 





0 Traffic Management D Salesmanship 


D Accountancy 


TECHNICAL AND INDUSTRIAL COURSES 
0 Mechanical Engineering 
0 Mechanical Draftsman 
0 Diesel Engines 

0 Toolmaker 0 Aviation Engines 

O Patternmaker 0 BoilermakerO Automobile Mechanic 
0 Plumbing 


0 Bridge and Building Foreman LZ Air Conditioning 
Oo 


0 Steam Electric Engineer 
O Marine Engineer 
BUSINESS TRAINING COURSES 

OD First Year College 

0 Business Correspondence 
OC Industrial Management [J Secretarial Work (© Spanish (J Stenography and Typing 
0 French 0 Civil Service 0 Mail Carrier Cartooning 
0 Service Station Salesmanship © Railway Mail Clerk 


0 How to Invent and Patent 
OR. > Locomotives 

OR. Section Foreman 
OD Air ye D Signalmen 
0 Chemistry O Pharmacy 
DC Steam Fitting 0 Coal Mining 

Heating 0 Ventilation Cotton Manufacturing 
CO) Woolen Manufacturing 
0 Poultry Farming 

© Agriculture 

0 Navigation 


Steam Engineer 


D High School Subjecta 
0 College Preparatory 
D Illustrating 


O Lettering Show Cards 








0 Cost Accountant 0 Advertising O Grade School Subjects OD Signs 
Name Age Address... 
res. State 5 Panett POCtb OW. .cosieresosscrerserseseesevinngneit 








If you reside in Canada, send this coupon to the International Correspondence Schools Canadian, Limited, 
Montreal, Canada 
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Be a Radio Expert 


LEARN AT HOME - MAKE GOOD MONEY 


Vill Train YOU QUICKLY 
for RADIO’S Goop SPARE 
TIME AND FULL Time JOBS 


Mall the coupon. Let me prove to you 
that I can train you at home in your 
spare time for a good spare time or full 
time job in Radio—today’s fast-growing 
industry. Find out about my tested 
methods that have helped hundreds of 
men make more money. Find out how 
my practical 50-50 method of training 
gives you eee, practice as well as 
theory. My big 64-page book will tell 
you these things, and much more. It Is free. MAIL 
COUPON ot 






J-E. Smith, Pres. 
Natio 


Many rts make $30, $50, $75 a Week 
Read in my "Big ook about the many op petition 
for you in Rodio—cervicing sets, operating broadcast- 
ing, commercial, ship, ,Rolice, aviation Radio sta- 
tions—and other jobs in connection with the 
making, selling an servicin of i. Television and 
Leud Speaker apparatus—also how I train you 
start a Radio business of your own, 

Many make $8, $30, § SES 0, Fock me Spare Time 


Read how many of my eae my 35, $10, $15 a week extra oxtes 9 


gpare time soo ll. Read 1 giv 
eainess | Aa Ty as well ‘as technical Ratio fasts = * Sie 
from my students proving every statement I make 
Find out what Radio Offers--MAIL COUPON 
Why struggle along fp 2 ina p low-gar. no-future job--why live a life sf 
eet on a ghinay pay Cy a FIN 


SUT WHat RADIO OOPRERS YOU, Mt Rick 
yb 
Rewards in Radio’’ will tell you. Mail C onsen WOU Se ckilsation - 


— CRT 
[ a 


J. E. SMITH, President, Dept. 6CP3 
Nationa! Radio Institute, Washington, D.C. 


Send me your free book, ‘‘Rich Rewards in Radio.’’ This does 
not obligate me. (Please write plainly.) 
NAM. .ccccccccecsecsececs Orceecese cccce cA Be. coccccces ee 
| AATESS. ..ccccceccececececcess osees Coe eeseceecceescoeees, | 








No reason why you shouldn’t. Easy 
Lessons show you how. 5 days’ free 
trial in your own home. A year to pay. 


TH whole wor!d seems different when you learn to 
play and now ey can play the most spectacular 
of allinstruments--the Deagan Xylorimba. Nolong waiting. 
Nofinger or lip exercises. Notiresome practice. Start toplay 
very first day evenif youcan’t readanoteof music right now, 
Soon you'll bethe*‘hit”’of — party. Maybe, likethe Musica! 
Hallmans (Reading, Pa.) you’ll make $65 a week spare time. 


H tells all about the free trial offer, 
Our Big FREE Book the easy lessons, the wonderful 
payment plan, Noe cost ¢ or wr obligation--send i in coupon today, 


J.C. Deagan, | tne,, Dept. § 9653, “1770 Berteau Ave., Chicago 
Send me. without obligation, full details of Free Trial offer and 
easy-payment plan of the Deagan Xylorimba. 


Name 








Address 


SEDGEFIELD INN 





GOLF .. 
English N 
enaey Club Setting. 
Golf Course with grass greens adjoins—50 miles 
of estate bridle trails—Tennis and other outdoor 


Overnight from New York. Restful 
fanor House Atmosphere in Modern 
Famous Valley Brook 


sport facilities. Accommodations and meals as 
you expect them to be. A, - eee stopover 
point for motorists on U. S. 29. 


Write Louis D. Miller, Mgr., for information 


SEDGEFIELD INN 
ei GREENSBORO, N. C. 











CASTING 


Plaster Ornaments 


eA new hobby that can be 
made to pay cash dividends 







C. L. NEWCOMB, JR. 
and M. W. GIRARD 


AKING decorative plaster casts is a 
M hobby that is not only interesting, 
but can easily be made profitable. 
There is a market for the finished product, 
and a good chance for profit because the 
actual cost of each article is low. Among the 
projects that can be made are coats of arms, 
medallions, book ends, and wall plaques of 
many designs. 
The equipment you'll need is as follows: 
1 Ib. or more of nonhardening modeling clay, 
generally called plastine or plasticine; 1 Ib. 
dental or casting plaster of Paris; 1 smooth 
board 12 by 12 in.; 1 jar vaseline; and a 
camel’s-hair brush, palette knife, cuticle knife, 
orange stick, mixing bowl, 
= tablespoon. 

A sketch of the coat of 
arms, or other article to be 
made, must first be drawn, 
preferably the size desired 
for the finished product. 
Then spread about % lb. 
of the clay over a smooth 
board in a perfectly smooth 


Decorative plaster-of-Paris medallion of heraldic design. 
Many such ornaments can be cast in a single plaster mold 


layer about 3 in. thick. The edges should 
be trimmed to form the shape desired, such 
as a square, rectangle, circle, oval, or shield, 
according to the general dimensions of the 
piece to be made. 

Using the orange stick (or a pencil), draw 
every line of the design on the surface of 
the clay very lightly. Use the cuticle knife 
to cut this design out, holding the knife at 
an angle of about SO deg. so that the edge 
slants away from the design. This is im- 


portant in order to eliminate any drag when 

























The original design is made 
from modeling clay by a method 
that is partly carving and 
partly modeling. The model is 
then given a smooth, thin 
coating of vaseline to prevent 
the plaster from sticking to it 





























POPULAR SCIENCE MONTHLY 








Cs 


he 
ds 





esign. 
* mold 


should 
» such 
shield, 

















of the 


draw | 
ce of | 
knife | 
ife at | 
: edge | 
Ss im- | 
when 


We thi. 





made 
‘thod 





to it 








| rather slowly. 





the cast is made, as will be explained later. 
Only cut a small piece at a time as the clay 
has a tendency to tear if too large a piece 
is cut. 

There will be several places that will have 
to be built up or cut down according to the 
design. For example, if there is a fess or bar 
across the shield in a coat of arms, it should 
be cut out of another strip of clay about % 
in. thick and placed on the shield in the 
desired position. In the same manner stars, 
roses, lions, fleurs-de-lis, and the like must 
be cut out separately and placed on the 
shield. In the crest (meaning everything 
above the shield), the helmet with its crest 
and mantling should be so carved as to 
represent one half the article as worn in real 
life. In some cases it will be a front view 
and in others, a side view. This is also true 
in the case of animals, birds, or other figures, 
whether used in the crest, in the shield, or 
as supporters on each side of the shield. 
Heraldic animals and birds should be made 
as nearly lifelike as possible without losing 
the artistic effect. Many heraldic beasts and 





A wall of clay is set up around the model, 
and thin plaster poured in to make the mold 


birds, however, have to be distorted or 
modified to conform to the design by placing 
an animal’s legs in an unnatural position or 
lengthening the tails of animals or wings of 
birds. 

If there is a motto with the arms, the 
scroll in which it is inscribed should be 
carved so as to look wavy, as it would if 
it were a piece of ribbon. 

When the clay model has been cut out, it 
should be made perfectly smooth all over. 
The simplest way to do this is to moisten 
the finger tip and run it lightly over the 
surface. When it is smooth, take a camel’s- 
hair brush and paint the entire piece with 
vaseline, being careful to see that the vaseline 
also is smooth and covers the entire surface 
as well as a good portion of the board. This 
is to prevent the plaster of Paris from stick- 
ing to the model. Now a wall about % in. 
thick and 1% in. high must be set up around 
the whole model. This can be made of clay. 
Leave about 34 in. between the model and 
the wall. Paint the inside of the wall with 
vaseline. 

Put about 5 oz. of plaster of Paris into 
a bowl and add enough water to give a 
consistency like gruel—just thin enough to 
pour out of the spoon. This mixture should 
be stirred until the plaster of Paris and the 
water are thoroughly mixed and there are 
no lumps. Pour this into the mold, using 
the spoon and letting the mixture drip off 
(Continued on page 120) 































COMPETE FOR AN ART SCHOLARSHIP 


Copy this girl and send us your drawing—per- RULES 


haps you'll win a COMPLETE FEDERAL 
COURSE FREE! This contest is for amateurs, 
so if you like to draw do not hesitate to enter. 
Prizes for Five Best Drawings —FIVE 


This contest open only 
to amateurs, 16 years old 
or more. Professional 
commercial artists and 
Federal students are not 


COMPLETE ART COURSES FREE, in- “!'3'°'*- 


cluding drawing outfits. (Value of each 


course, $190.00.) 


FREE! Each contestant whose drawing 
shows sufficient merit will receive a grading 


1. Make drawing of girl 
5 inches high, on paper 
6% inches square. Draw 
only™the girl, not the 
lettering. 


and advice as to whether he or she has, in our 


estimation, artistic talent worth developing. 


Nowadays design and color play an important 
part in the sale of almost everything. 
the artist, who designs merchandise or illustrates 
advertising has become a real factor in modern 
industry. Machines can never displace him. 

a we students, both men and girls who 
designers or illustrators 
capable of earning from $1000 to $5000 yearly 
have been trained by the Federal Course. 
Here’s a splendid opportunity to test your 
talent. Read the rules and send your drawing 


Many 


are now commercial 


to the address below. 


2. Use only pencil or 
pen. 


erefore 3. No drawings will be 
returned. 

4. Write your name, ad- 
dress, age and occupa- 
tion on back of drawing. 


5. All drawings must be 
received in Minneapolis 
by Feb. 26th, 1936. 
Prizes will be awarded 
for drawings best impro- 

ortion and neatness by 
Fodesst Schools Faculty. 


FEDERAL SCHOOLS, INC. 


3146 Federal Schools Bldg., Minneapolis, Minn. 


ee ee 
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TRAFFIC INSPECTO 


You Can Qualify Quickly for a Good Position - 
Fagcinating healthful work for reliable, active men 

ed as Railway and Bus Passenger Traffic Inspec- 
care Short, home-study course oor you, and upon 
completion we place you at up to $135 r month, plus 
expenses, to start, or refund tuition. dvance rapidly 
with experience. Train men in constant demand. 
Free Booklet explains our 17-yr. record. 


STANDARD BUSINESS TRAINING rn agg 
Div. 303, 














-STATE COLLEGE 


B. 8. Degree in 2 years. World fa- 
mous for technical 2-year courses in 
Civil, Electrical, Mechanical, Chemi- 
cal, Radio, Architectural, Aeronauti- 
cal Engineering ; Business Administra- 
tion and Accounting. Equivalent in technical hours to 4-year 
cousse. Those who lack high school may make up work. Low 






* 


tuition. Low living costs. Located in picturesque hill and 
lake region. Students from every state and many foreign 
countries. 53rd year. Enter Jan., March, June and Sept. 


Write for catalog. 


536 College Ave., Angola, Ind. 
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Raise Giant Fro 


Fm We Buy What You Raise and Pay Up to $5 Dozen 


Pair of breeders lay 10,000 eggs yearly. 
over 99%! START IN YOUR BACKYARD. No marsh or 
swamp necessary. Any climate suitable. We furnish complete 
instructions and market. Write for FREE literature TODAY! 


D wticut ue To 3185 American Frog Canning Co., 






Modern methods hatch 


(Dept. 144-C) New Orleans, La. 















































Obtain a 


GOOD JOB 


and 


lasting success 
through Proper Training 


Maybe you are employed but earning only a 
mere pittance with no chance to advance. Or 
perhaps you are one of the mi'iions of the un- 
employed—anxious for work but unfortunate 
BECAUSE you are untrained! 


TRAIN AT NATIONAL SCHOOLS 


More than 30,000 graduates have completed training at 
our institution, becoming fully qualified for good jobs 
in the most active, best-paying Trades, including Diesel 
and Gas Engineering, Au- 
to Repairing, Electricity, 
Television, Radio and al- 
lied work. 

If you are ambitious and 
determined to prepare for 
a FUTURE that will earn 
you thousands of dollars 
extra during your life, 
check the coupon below 
and ful! information will 
be sent. 

Students are allowed coach 
railroad fare to Los Angeles 
We assist you to earn room 
and board while learning. 


MAIL THIS COUPON 


NATIONAL SCHOOLS 
Dept. PS-3, 4000 S. Figueroa St., Los Angeles 
| AM INTERESTED 
Send Details on Courses Checked 


0 Diesel Engineering Electricity 

Auto Repairing Television 
H Machine Shop Radio 
a 





















Batteries ; Broadcasting 
Garage Operation |} Talking Pictures 


Name. 





Address. 





OC State 

















. . 
Make Money in Spare Time 
Se a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. And you can 
make good money at it. Write for particulars to Popular 
Science Monthly, Circulation Manager, 353 Fourth 
Avenue, New York. 










Make $50 to $100 a Week 
Learn at Home This 

Amazingly Simple Way 

More and more teins Artists are 
needed each year. .531 magazines, 
advertisers, 2 a ‘printing houses, 
etc. pay good money for art work. Our 
simple, proven, personalized method 
makes it fun to learn Commercial Art, 
Cartooning and Designing quickly, AT 
HOME, in spare time. 

Big Artist’s Outfit Given 

$125 a Week! Drawing board, paints, brushes and 
—that’s what our | a!! materials you need to learn and earn 
come with very first lessons. Actual fun 
learning to draw this new way. Be an 
artist and make big money! 


$3000 for W.2.K— Our big Free Book describes latest 
of Newark, N.J.He | developments and wonderful opportuni- 
wees Gat = <a ties in this fascinating field and gives 
contracts breug full details of this quick, simple method. 
him that neat sum! , 
$3380 a Year— Tells all about our students—their suc- 
, cesses—what they say—actual reproduc- 
that's goat cas tions of their work—and how many 
ichigen, fo drawing earned big money even while learning. 
as Art Director of a} Mail coupon below or ———— 
big engraving con- | postcard foday. State age. 
cern! (No salesman will call.) 


Free Book shows how 


Washington School of Art, Studio 133 
1115—15th St., N.W., Washington, D.C. 

Please send me, without obligation, your Free 
Book, ‘‘Art for Pleasure and Profit. 


her work to Montr: 














Name ? siesitsiianitinciiasnentaeidinianinaiiinatiateii , 


Address 
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PLASTER ORNAMENTS 


(Continued from page 119) 





The plaster mold. The finger notches are 
filled with wax before making the final cast 


It is best to start in one corner and gradual- 
ly work away from it, as this will force all 
air ahead and therefore prevent bubbles from 
forming underneath. Be sure the mixture 
gets into every crevice by gently working it 
with the back of the spoon. 

When the entire surface has been covered, fill 
the rest of the mold to within about % in. 
of the top. In case you have not mixed 
enough plaster of Paris the first time, you 
can mix another batch, being careful not to 
wait too long. Clean the mixing bowl and 
spoon with running water as soon as possible. 

Depending on the size of the model, it will 
take up to an hour for the cast to become 
hard enough to remove. When it has 
thoroughly set, remove the clay wall. To 
separate the cast from the model, first take 
hold of the cast and work it back and forth 
gently. This will help loosen it. Now take 
hold of it in two places firmly and pull 
straight upward. 

When the cast is free, take the cuticle knife 
and trim off all rough spots while the plaster 
of Paris is still damp. 

This intaglio or mold is allowed to dry. 
The best way to do this is to place it in the 
sun. The drying can also be done in a very 
slow oven, but this takes longer. 

When it is finally dry and perfectly smooth, 
cut two notches in each side and one in 
each end, using the cuticle knife. Now place 
the cast on the board again and build a wall 
around it as before. The wall should rise 
about ™% in. above the top of the cast. 

Take a lighted candle and drip wax into 
the notches. When the next cast is made, 
this wax is removed, and the notches be- 
come finger grips to enable you to separate 
the casts. Paint all surfaces of the intaglio, 
including the waxed notches, with vaseline. 
Now mix the plaster of Paris and proceed as 
before, filling the mold right up to the top. 
In about an hour, the clay wall may be re- 
moved and the wax taken out of the notches. 
Then take the cuticle knife and run it around 
between the two casts to loosen them a bit. 
Separate the two, using a firm and steady 
pull, straight up. If all drag was eliminated 
in the original model, this will be easy. 

The final cast just made is the bas-relief. 
It should be trimmed and smoothed with 
the cuticle knife and very fine sandpaper. 

If it is desired to hang the bas-relief on a 
wall, a wire hanger should be set in the center 
of the back near the top, just after the 
plaster of Paris has been poured. 

These make attractive ornaments when 
colored. This may be done by giving the 
cast about four coats of shellac and then 
painting it with the desired colors in enamel. 
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let—‘‘Win Success in Advertising’’, and full 
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DEGREE IN 
TWO YEARS 


B.S. Degree in Electrical, Civil, Chemical, Radio, 
Television, Mechanical or Aeronautical Engineering in 
two years. Located in an industrial center with that 
Engineering atmosphere. Earn board. Low tuition. 
Preparatory Department. Enter March, June, 

Sept., Dee. Catalog. 


INDIANA TECHNICAL COLLEGE 


243 East Washington St., Fort Wayne, Indiana 










Make Glazed Concrete Pottery 


Colored, glazed concrete pottery made without molds, power 
or costly tools. New, perfected, low cost method. No experi- 
ence needed. Use sand and cement. Complete plants mak- 
ing 2,500 designs birdbaths, vases, etc., cost 
less than one mold by old methods. Patent 
protection given operators. Money making 
business. Booklet, color plate, etc., 10c. 


NATIONAL POTTERIES COMPANY 
424 Second Ave., So., Room 22 
MINNEAPOLIS, MINN. 











INFERIORITY COMPLEX 


is a “disturbance centre”’ in subconsciousness, gen- 
erating powerful negative impulses, causing self- 
consciousness, lack of charm, nervousness, worry, 
weak will, etc. To struggle against these personality- 
weakening forces is in vain-——REMOVE THEM 
ALTOGETHER by reconstructing within yourself 
a powerful positive subconscious mind—vibrant, 
confident, resourceful! Write for FREE BOOK. 
Britist 


e of , inc. 
Dept. on 36, Stamford, 
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MONEY MAGIC RESTORES 
MUTILATED CURRENCY 


(Continued from page 28) 


jelly jars, tool chests, baby cribs, and dis- 
carded tin cans. At the top of the list, how- 
ever, come stoves and furnaces! 

Consequently, money that has been burned 
accidentally forms a large part of that sent 
to the Washington laboratory. As much as 
$200,000 worth is redeemed in a single year. 

In 1932, an Iowa school teacher was lucky 
enough to withdraw her entire savings from 
the local bank just before it failed. But she 
was sO imprudent as to hide the box con- 
taining the tightly rolled bills in the back of 
the furnace at the home where she was stay- 
ing. One day, while she was away, a fire was 
started in the furnace. By the time she 
reached home, only charred paper remained 
of her savings. Taking a train for Washing- 
ton, she brought the blackened rolls to Miss 
Sherfy. Within a week, every bill had been 
identified and redeemed. 


DOZEN times a year, this tragedy of sav- 
ings burned by accident brings ashes or 
blackened bills to Washington. Frequently, 
the loss can be recovered in whole or in part. 
But sometimes, not a trace of the money can 
be found. 

Such was the case, recently, when a woman 
in East St. Louis, Ill., burned $3,500 while de- 
stroying trash. Later, she gathered up what 
she thought were the ashes of the money and 
carried them to Washington. 

The instant Miss Sherfy looked at the 
charred bits of paper, she knew there was no 
money present. All the ashes were gray-black 
and glossy—obviously, the remains of ordi- 
nary paper. Currency, no matter how badly 
scorched, is deep black and dull-looking, with 
a thick body that holds together remarkably 
well. 

Not infrequently, robbers add to the work 
of the Treasury experts. Their acetylene 
torches and explosives burn and tear bills 
when they cut or blast their way into safes. 
This currency is left behind and banks send 
it in to salvage what they can of their losses. 

The largest amount of burned currency ever 
to come to the laboratory at one time arrived 
in 1924. A disastrous fire had swept through 
the town of Astoria, Ore. Eighteen safe-de- 
posit boxes taken from the Astoria bank were 
rushed to Washington. Records showed the 
boxes contained $100,000. Working overtime, 
the laboratory experts identified not only the 
$100,000 but $20,000 more. 

The source of the extra $20,000 was a mys- 
tery until it was traced to a bootlegger who 
was hiding this sum in his safe-deposit box. 


UT of her wealth of experience, Miss 

Sherfy offers the following simple rules 
for those who send in burned or mutilated 
money and for those who wish to keep their 
cufrency from being destroyed. 

In case you need to hide money tempo- 
rarily, place it in a metal container with a 
closed lid. Even in a bad fire, bills packed 
tightly in a closed tin box will remain as 
charred material which usually can be re- 
deemed. When wrapped in paper or packed 
loosely, however, the money disintegrates in- 
to ashes which are easily lost or blown away. 

In handling burned or rotted currency, 
touch it as little as possible. If the damaged 
money is folded or in rolls, don’t attempt to 
unwrap it. Simply place it in a box carefully 
padded with cotton batting and forward it to 
the Treasury laboratory. If there are dam- 
aged coins present, be sure to separate them 
from the bills. Otherwise, they will crumble 
the paper during shipment and may make 
identification impossible. 

But the safest plan, she says, is never to 
hide large sums in the house. They are too 
likely to be lost, stolen, thrown out, or 
burned as trash. 
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LEARN AT HOME 


Are you adult, alert, ambitious, willing to study? 
Investigate LAW! We guide you step by step— 
furnish all texts, including 14-volume Law Libra- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 

conferred. Low cost, easy terms. Send NOW 
for Free ,64-page“Law Training for Leadership.” 

LzSalle Extension University, Dept. 383-L, Chicago 
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No Money Down 


coon the greatest bargain ever offered. A rane te full 
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Lowest Terms—10c a Day 


Money-Back Guarantee 
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pe you decide to keep it pay 
only $3.00 a month until $49.90 
(term price) is paid. Limi 
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Yes! Think of it! Only Postal Life 
of New York offers this remarkable 
policy. Postal has no agents! That 
is why the low premium of only $1.00 
a month secures $1194.00 of insurance 
at age 21; $948.00 at age 30; $813.00 
at age 35; etc. Issued to men and 
women at all ages 21 to 45. Send 
coupon to find out amount at your age. 


$42,000,000.00 Paid Out in 30 Years 


Postal offers you the life time protection of real Old Line, 
Legal Reserve ‘Insurance with cash and loan values and all 
standard provisions guaranteed in the policy. This strong, 
30 year old, company operating under the rigid New York 


State Insurance laws has paid out over $42,000,000.00 to 


policy holders and their beneficiaries. Insurance is vital! 
Get the facts at once. Mail coupon. There is no obligation. 


J Postal Life Insurance 
Co., Dept. RD-58, 511 
e Fifth Ave., Mew York, 






€ Please mail details of your $1.00 a month policy. 
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Leasn DIESELS 


at AMERICA’S ORIGINAL and 
FOREMOST DIESEL SCHOOLS 


DO YOU KNOW THAT—1000 Diesel Locomotives 
are being built; 900 Diesel municipal power and light 
plants are in operation; Diesels have le farming and 
construction rofitable, cutting costs 50% to 75%; 
Trucking industry is turning to Diesels, thereby sav- 
ing 75% on fuel costs; A Diesel- powered automobile 
is driven from New York to Los Angeles at a fuel cost 
of only $7.63. 


WHAT ABOUT YOU ? — Diesels offer today’s great- 

est opportunities. Trained Diesel men are needed. Pre- 
ace NOW at HEMPHILL DIESEL Schools for 
UCCESS in Diesels. 

WORLD'S BEST DIESEL TRAINING — [Largest and 

finest Diesel Engine equipment. Free Employment Ser- 

vice. Day, Night and Combination Home Study and 


Shop Courses. Mail Coupon, write or visit any Hemp- 
hill. hool for details. 


HEMPHILL DIESEL SCHOOLS 


NEW YORK CHICAGO LOS ANGELES 
81-28 Queens Blvd. 2020 Larrabee 2121 San Fernando 
Long Island City Street Road 


DETROIT SEATTLE MEMPHIS 
2340 W. Lafayette Blvd. 603 Westlake No. 419 W. Monroe Ave. 


(Also schools at 1365 Granville St., Vancouver, B.C.) 


CAUTION: Hemphill Diesel Schools are operated ONLY in cities 
listed above. 


MAIL COUPON. TODAY! 


Hemphill Diesel Schools, Dept. PS: Please send me, 
without obligation, full details and copy of “ Diesel 
News” with amazing facts and pictures. 


Name. 
Address. 








State. 
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Diesel Power for trucks, busses, 
tractors, farm power and lighting 
plants opens rich, new fields 
opportunity for Diesel - trained 
men, 
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study school, you can train for success 
















YOU LEARN 
in this new field wegneut leaving your AT | oO M E 
present position while learning. 


“Job-Way”’ Training is Practical, Complete, Modern 

Our modern, revised Training covers every new development in the 

operation and repair of present day gasoline and Diesel automobiles 

trucks, tractors, etc. And the same practical, easy-to-learn method 

that has started thousands of our graduates toward success, will 

qualify you in a few short months for a better job, ora profitabie 
epair business of your own. 


New Auto-Diesel Course Included at No Extra Cost 

Students enrolling now for our re nies, Antometive course get our 

complete new Auto-Diesel course A OST. Send Cou- 

pos today for details of our “‘Earn = oe ~y poy, Training plan, 
cked by fifteen years’ success in the automotive training fiel 


Earn as You Learn— Two Motor Testers free 
Just now, we are also including co lete, valuable motor testing 
ment, to —_ your training onal 4 nable you to begin earning 
xtra spare-time money soon after you enroll. 


AUTO-DIESEL BOOK FREE 

Men without groviows auto experience or special 

education quickly master ‘‘Job-Way'’ Training and 

become skilled experts in qrere branch ¥ auto 
work. Mail the coupon today for Big F' AUTO- 

DIESEL Book and complete facts about Free Em- 

ployment and Consultation Service. No obligation! 


MOTOR INSTITUTE OF AMERICA 

2140 Lawrence Ave., Dept. CD-12, Chicago 

ee me ee ee ee ee ee 

e MOTOR INSTITUTE 7 ANBRICA 

§ 2140 Lawrence Ave., CD-12, Chicago, lll. 

1 Without obligating me, ao nd Free Auto- Diesel Book 

’ with all fasts about ‘‘Job-Way’’ Home Training and 
Specia. 

























EASIER THAN EVER 


* You play tunes in a few hours. 
Exclusive features of latest 
model Buescher True-Tone saxo- 
phones enable you to join band or 
ya mene men Oe Be popular. Earn 
a college education. Make music a 
career — good pay jobs open! 
Clyde Doerr, pictured, famous radio 
saxophonist, is one of’ many artists 
using Buescher True-Tones, ‘‘fea- 
tured instruments of the air ways.”” 
y REE TRIAL, Easy Payments. 
Write for free book. Mention instru- 
ment which interests you. 


Sysocuan BAND INSTRUMENT Co. 
313 Buescher Bidg. Elkhart, ind. 
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TRAINING SUPERPILOTS 
UNDER THE HOOD 


(Continued from page 32) 


under 200 feet, I’m so busy I don’t have 
time to worry about crashing. It’s just a 
question of slowing the plane down to land- 
ing speed, keeping your eyes and mind on the 
centering instrument and the air-speed meter, 
and flying in.” 

These boys go through some weird exper- 
iences. One suddenly feels himself glued to 
his seat. The instructor either has put the 
ship into a vertical bank, winding her up 
tight, or is pulling sharply out of a steep 
dive. Gravity or centrifugal force, or a com- 
bination of the two, has forced the student’s 
feet hard against the pedals. Only with con- 
siderable force can he lift his hands from 
throttle or stick. Must he recover from a 
left or a right spin, or from a pull-up? 


IRST, if he has heeded the oft-repeated 

instructions, he looks quickly over his 
instruments. If they tell him he’s losing alti- 
tude at the rate of several thousand feet a 
minute, he pulls back on the stick and cen- 
ters the rudder. The rate-of-climb indicator 
slowly comes back to zero. 

“Funny,” said a student whose trim little 
training plane I had seen rolling and diving 
only a few minutes earlier, “I just pulled out 
of a spin. Felt exactly like I was still spin- 
ning, even when the turn and rate-of-climb 
indicators showed I was flying level. I 
couldn’t believe my senses, but Gregg as- 
sured me I had leveled off. Boy, that con- 
vinced me my instruments are O. K.” 

But the making of a modern air-line pilot 
is not confined to tumbling around in these 
small planes, I soon observed, as I flew with 
a class in the trimotored class room. One stu- 
dent piloted the craft; a second hung out 
of a window, sighting the sun through an 
octant to figure position; a third checked 
wind drift through an indicator fixed to the 
window sill; others mapped the course while 
we flew a definite compass heading, and the 
remaining student pointed a camera through 
a hole in the floor and took photographs. 

There is a reason for each job. The pilot 
must maintain an even keel along the course, 
with no alibi. Pictures taken at frequent in- 
tervals reveal later whether he flew a straight 
and level course. Nor are all these trips short 
hops around the field. Sometimes, a dozen 
students climb aboard the large ship and con- 
duct their studies while flying from Oakland 
to Chicago or some other eastern city. 


LL this, because air-line flying is chang- 

ing rapidly. The young men who will 
captain the great ships of the air now being 
planned are becoming navigators who will 
guide their cargoes across continents and 
oceans with a precision and accuracy un- 
known to the old-timers. 

Tomorrow's planes will be designed for 
skillful navigating by just such pilots as these. 
In fact, there is now being built a large land 
transport whose pilots’ cabin measures seven 
feet from instrument panel to pilot’s seat. 
In that large room will be installed, for the 
first time in an airplane, a swiveled chart 
table. While the copilot flies the ship, the 
chief pilot will keep a continuous record 
of each flight, giving the copilot course cor- 
rections from time to time, ever practicing 
in good weather for those blind days and 
nights when he must plot his course and fly 
by celestial navigation, compass, and radio. 

These youngsters are training to fly planes 
already being planned which will be two or 
three times as large as present equipment— 
great ships rivaling railway accommodations 
in luxury and comfort, and capable of cruis- 
ing well above 200 miles an hour. They will 
follow the voice of radio through storm and 
fog to safe landings. 


MEN Wanted 


to Qualify for Positions 
in New Industries 


AIR CONDITIONING 
ELECTRIC REFRIGERATION 


We want to personally interview, at our 
own —, a number of ambitious men— 
aged 21 to 40—in various localities. We 
will select as many as possible to qualify 
for positions in America’s two fastest- 
growing industries. The men we select will 
be trained for installing and servicing al] 
kinds of domestic and commercial Air Con- 
ditioning and Electric Refrigeration equip- 
ment. Do not reply unless you are mechan- 
ically inclined, have fair education and are 
employed at present at least part time. 
Character references required. You must 
be willing to study during spare time for 
few months at some cost to you. Write 
giving full details of age, education and 
present occupation. 


UTILITIES ENGINEERING INSTITUTE i, 


400-410 N.WellsSt., Box 336, Chicago, lll. 
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**Yes, you canearn real money 
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——~ your office! Grab this g cont opportunity, plan 
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methods in Photography and Home Movie 
Making. Offers hundreds of amazing Bar- 
gains in still and movie Cameras, Lenses, Microscopes, 

oculars, ae Instruments, etc. Used equip- 
ment accepted in trade. Satisfaction guaranteed. 
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1899 











PN 4 ee), I 4 


At Home ! 


EARN money working at home or instudio coloring 
photos and Ue py in oil. Learn ‘‘Koehne Method" 
in few weeks. Work done by this method is beautiful and 
in demand. No previous experience needed. Many make 
money full or spare time this easy way. Send for free 
booklet, ‘‘Make Money at Home” and — 
NATIONAL » 4 sesest. 
3601 Michigan Avenue 363: Chicago, Illinois 








HOME STUDY COURSE 


leading to Degree in Arts and 
Writing; Psychology; Chemis- 
try; Business and Commerce; Law; Theology; Agri- 
culture; Engineering: also courses in Business 
Training; Accounting; Advertising; Sales Manage- 
ment; Public Speaking; Radio. Many others. Low 
Cost; Easy Terms 
McKINLEY-ROOSEVELT UNIVERSITY 

4238 Clarendon Ave. Ch icago 


Home-Study Course, 
Sciences; Education; 
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FORMS TO CAST LEAD SOLDIERS, INDIANS, TRAPPERS, 

Hunters, wild and Farm Animals. 244 Wonderful ‘*Trae to Life’’ 

models. Easy and inexpensive to make. — all necessary 
material. Send 5c Stamp for Illustrated Catalogu 


Henry C. Schiercke, Ghent, New York 





Inventions Wanted 


eile Me) am OLilexehi ioe 


We successfully sell inventions, patented and 
unpatented. Write for proof, and tell us what 
you have for sale. 


Chartered Institute of American Inventors 





Dept. 3, Barrister Building Washington, D. C. 
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raising PR ROYAL birds. Orders 
waiting for hundreds of thousands. 
Easy to raise. You get your pay 
for them when only 25 days old 
Particulars and picture book for 
3-et. stamp. Write _to PR COM- 
PANY, 616 H. St., Melrose, Mas- 
sachusetts. Refer any bank. 
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ZOO HOSPITAL KEEPS 
RARE ANIMALS HEALTHY 


(Continued from page 47) 


hinged, molded sheet of tin which closes 
around a porcupine to protect the examining 
doctor from the animal’s sharp quills. The 
metal tube has a handle so that the porcu- 
pine can be carried around safely with only his 
head and the tip of his tail sticking out. 

Novel devices of this kind have to be con- 
structed to meet particular occasions. Not long 
ago, a small monkey with a broker arm had 
to be kept from picking the bandages with his 
teeth. This problem was solved by locking a 
light, hinged collar of wood around his neck; 
the sad-faced simian looked as though he had 
stuck his head through the middle of a good- 
sized pancake. 


R. NOBACK is the one man responsible 

for maintaining the good health of all 
members of the animal community. He must 
supervise the quarantine of newcomers, de- 
vise appropriate and adequate diets, maintain 
sanitary conditions in the animal living quar- 
ters, treat the sick, and operate on the surgical 
cases that arise. 

One of the questions people most often ask 
Dr. Noback is: “How do you handle animals 
that are sick?” 

“Many sick animals,” he says, “seem to real- 
ize that they are being helped, and codperate 
with the doctor. If they are very sick, force is 
seldom necessary in handling them. But when 
a tiger or an alligator has a minor ailment— 
look out. They behave just the way you’d ex- 
pect—badly.” 

Not long ago, they cut a tumor from the 
foot of Old Mose, the park’s pugnacious al- 
ligator. Old Mose is as slippery as a greased 
pig and powerful enough to snap off an arm 
in one bite. A keeper warily approached the 
unsuspecting reptile and, watching his chance, 
quickly slid a gunny sack over Mose’s head. 
Helpers rushed forward, knotted a tough rope 
around those deadly jaws, and lashed the 
thrashing beast fore-and-aft to a strong plank. 
With the plank strapped securely against his 
spine, Mose was under control and the doctor 
went to work. The growth weighed three and 
a half pounds. 

In major surgical cases, ether, chloroform, 
and novocaine have been used as complete 
or local anesthetics, but a new preparation has 
been successfully tried lately. A compound 
having barbituric acid as a base is injected 
with a hypodermic needle directly under the 
skin or into the peritoneum, the membrane 
lining the abdominal cavity. In a short time 
the animal rests quietly, and the doctor can 
operate safely and painlessly. 

It usually takes only a few ounces of ether 
or chloroform to anesthetize a human being. 
When Mogul, the Indian rhinoceros, had a 
delicate eye operation, the doctor was forced 
to use one and a half pounds of chloroform, 
plus three quarters of a pound of ether to get 
him “under”! 


D=t plays an important role in the treat- 
ment of sick animals at the hospital. Ir- 
radiated dried milk, eggs, fruits, vegetables, 
clover, alfalfa, bran, salt, calcium and phos- 
phorus preparations, and bread are only a few 
of the items on the weekly shopping list. 
Occasionally, the problem is to discover not 
what an animal should eat but what it will 
eat. A pair of rare South American spectacle 
bears (so called because they look as though 
they are wearing eyeglasses) arrived at the zoo 
in bad condition not long ago. Very little was 
known about their eating habits. They turned 
up their noses at savory dishes of cooked rice, 
and ignored a continuous succession of other 
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use of Diesel engines will result in keen competition for jobs after 
a few years. If you start your training now and get established in 


this field, you need not worry about competition. 


Engineer 


Now is your chance t to ron into a > big new industry and 
grow 4 with it to an important position. Today there is 
no competition in the Diesel field, but the increasing 


(is Your Job a 


Just as the pasoline engine chan 

the jobs of sands who depend: 
horse-drawn vehicles for their living — 
now the Diesel engine is fast invading both 
the power and transportation fields, and 
threatening the present jobs of thousands 
of workers. 


What This Field Offers You 


Diesel engines are replacing steam 
and gasoline engines in power plants, mo- 
tor trucks and busses, locomotives and 
ships, aircraft, tractors, dredges, pumps, 
etc.—opening up an increasing number of 
well-paid jobs for Diesel-trained men. You 
get complete information on all the latest 
iesel developments in our course. Special 
diagrams for quick understanding of this 
new power. 
Get our Free Diesel Booklet and find 
out what the Diesel field offers you—how 
quickly you can obtain a complete understand- 


ing of Diesel engineprinciples and operation by 
spare-time study at home. Write Topay. No obligation. 


American School, Dept. D-346, Drexel Avenue at 58th Street, Chicago, Illinois 









Raise Giant Fro 


We Buy What You Raise and Pay Up to $5 Dozen 


Pair of breeders lay 10,000 eggs yearly. Modern methods hatch 
over 909%! START IN YOUR BACKYARD. No marsh or 
swamp necessary. Any climate suitable. We furnish complete 
instructions and market. Write for FREE literature TODAY! 
LE Now is the best time to start. 

‘weIGuT UPTO 3468S American Frog Canning Co., (Dept. 144-Y) New Orleans, La. 









LEARN CARTOONING 


At Home—in Your Spare Time 


The famous Picture Chart Method 
of teaching original drawing has 
opened the door to success for 
hundreds of BA, Send for 
sample chart to test your ability 
and examples of the work of stu- 
dents earning from $50 to 

week. Please state your age. 


THE LANDON SCHOOL 
1471 National Bldg. Cleveland, Ohio 
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Grow new patented mushroom all 
year ’round in cellar, attic, barn. 
We show you easy, odorless method, 
furnish guaranteed materials, and 
buy crops. (Ten branches). Valu- 
able book, pictures free. Write 


today. (Est. 1908). 
UNITED MUSHROOM CO. 
3848 Lincoln Ave., Dept. 99, Chicago 

















Government big pay JOBS, 32- 
page book describing salaries, 
hours, work. Tell me how to get 
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Be a TELEVISION EXPERT 


LEARN TELEVISION with RADIO—NOW! 
Fine opportunity for ex; rts in this 
amazing new indust si- 
ness in a NEW era o! offers NEW 0 por- 
tunities for big salaries! You learn 
io and Television from beginnin 
to end in our marvelously equip 
labs and studios. You actually operate 
thousands of dollars worth of expen- 
sive equipment. You get expert in- 
struction and skillful guidance by 
radio-television specialists. 


ee magn ome yp ati 


Television now perfected an 
for the ay: IN THE Sekt Bie 


BUYIN! AVE. Business leaders predict 
new system televi ohn will require thou- 
sands of relay and broadcasting stations. 
Ultra-short waves will permit eighty thou- 
sand television stations in America alone. 
GET IN NOW and “build 
up” with the world’s next 
6 MONTHS THOROUGH, 
< PRACTICAL TRAINING 
Qualifies for radio-phone license 
a} (ist Class). 
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foods. Finally, the hospital attendant served 
them a pan of beef stew. After a few prelimi- 5.9 YORL- Pres. First National Television, | Inc. 
nary experiments around the rim of the pan, | witout oblicaton, send me postpaid FREE, Ilustrated Folder “Pictures On the 
they reached a fa- (Continued on page 124) pose telling about new opportunities in television. 1 am 17 years or older. 
Address. 
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EN who 
want to 
marry—must 
face the facts. A 
good job and a 
good salary are 
essential to hap- 
married life. 
“Business Tech” 
TRAINING can 
quality you for 
TH! Newer, 
quicker, simpler, 
business quisies that trains 
you AT HOME in a frac- 
tion of the time and at 14 
the usual cost. “Shortcut”’ 
your way tosuccess. FREE 
book tells how. She’s sure 
to say “yes” to a success- 
ful man, so mail the cou- 
pon TODAY! 


INSTITUTE OF BUSINESS / TECHNOLOGY 
Dept. AD-403 TTANOOGA, TENN. 


SHORTCUT BUSINESS TRAINING 
INSTITUTE OF BUSINESS TECHNOLOGY, 
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BE POPULAR: 
Become 


HARMONITA PLAYER 


Boys and girls who are good 
harmonica players are al- 
ways in demand for parties, 
outings and social meetings. 
They are the leaders who 
get the fun going—the sing- 
ing and dancing that makes 
the party ‘“‘peppy’’—the 
ones who form school Har- 
monica Bands that play at 
school functions and com- 
munity meetings and com- 
pete at Harmonica Band 
contests for the honors and 
trophies that are offered. 
All this is open to boys and 
girls who learn to play the 
Harmonica. We have helped 
thousands of boys and girls 
to learn to play this simple 
and delightful little instru- 
ment. Let us help you. 











mn Parties and Dances 
° - Gay good times 








The Harmentea Band 
makes a big hit 


So Simple to Learn 


Without costing you a cent 
you can learn to play the 
Harmonica in a short time. 
Mail the coupon below for 








our Free Illustrated Instruc- 
tion Book. You don’t have 
to know one note from an- Frequent opportunities 
other. Just follow the sim- to play on the radio 


ple instructions and in a 
short time you'll be amazed at the way you can 
periorm. 


Be Sure of Your Harmonica 


The Hohner Harmonica is a real musical instru- 
ment, perfectly tuned and beautifully made. Don’t 
waste your money on an inferior, poorly made in- 
strument. Get a Hohner, the choice of professional 


and artist players for stage and radio work. Ac- 
cept no substitute—look for the Hohner name on 
the box and on the instrument. And mail the 


coupon below for your copy of the Free Instruc- 
tion Book. It will be sent at once. 


M. HOHNER, Inc., 351 Fourth Ave., New York City 


HOHNE® ce 
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M. HOHNER, Inc., Deet. arta, 
351 Fourth Ave., New York 


Please se nd me without any your free instruc- 
tion book, ‘‘The Art of Playing the Harmonica.” 
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"Plea ase P rint 


Address 


we 
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8 City State.. 
iPTrTrrILIiLiLiLiLiTrtieLesFLFeLeEFLieeeL eee 


Please address Sanadien inquiries to Hough and Kohler, Ltd., 
468 King St. West, Toronto, Canada. 



















FACTORY T0 YOU 


NEW REMINGTON NOISELESS PORTABLE 


10; DAY 





AT LAST! The famous Remington NOISELESS 
Portable is yours for only ten cents a day. Brand 
new. Not rebuilt. Standard keyboard and every 
modern feature, Free carrying case and typing 
course. 10-Day free trial. You don’t risk a penny. 
WE PAY ALL SHIPPING CHARGES. Act 
now! Write Remington Rand Inc., Dept. 153-3. 
205 East 42nd Street, New York, N. Y. 
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ZOO HOSPITAL KEEPS 
RARE ANIMALS HEALTHY 


(Continued from page 123) 


vorable decision and went to work on the stew. 

The intelligence of the monkeys and apes 
usually makes them the hospital’s best pa- 
tients, but sometimes it is an obstacle. Apes 
get to know the hospital trick of concealing a 
pill in the center of a delicious banana. When 
they suspect this dodge, they patiently pull 
the banana apart, find the pill, test it with 
their teeth, and then heave it away, much to 
the dismay of the attendant. 

Not all of the animals can be brought to the 
hospital for treatment. Some are too big. For 
this reason, many of the animal exhibition 
houses have facilities for treating minor acci- 
dents and ailments. 


R. NOBACK, however, is always on call. 

One morning, a keeper reported that a 
rhinoceros was acting queerly. The. doctor 
rushed over and found the sick beast—one 
shivering, shaking ton of him—wabbling 
around his cage. He proved to be docile 
enough during the examination, and keepers 
were able to make him lie down. They tucked 
him in with a few dozen blankets and Dr. 
Noback dictated a prescription. And what a 
prescription! None of this business of one tea- 
spoonful in a half glass of water. The rhino 
got four ounces of cognac in a quart of warm 
bran mash at every dose. 

Elephants occasionally need medical atten- 
tion. Lack of exercise makes the huge soles 
of their feet tough and horny. The thick pads 
crack, and the doctor must pare off part of 
the sole. Objects sometimes get jammed in 
these foot cracks. A keeper in the elephant 
house told me about something that happened 
one afternoon when all seemed quiet and 
peaceful. Suddenly, without warning, the air 
split with the resounding trumpeting of Alice, 
the Park’s prize Indian elephant. Keepers 
dashed madly for the cage. Alice, trunk up 
and bellowing with all her might, was holding 
up her right hind foot, which had a large 
marble jammed into a crevice in the sole. At- 
tendants quickly yanked the irritant out with 
pliers and Alice relaxed with a booming sigh 
of relief. 

Most of the snakes’ troubles are cared for 
right in the reptile house by Dr. Raymond L. 
Ditmars, the curator. Operating on deadly, 
poisonous snakes is a risky business, but it is 
sometimes necessary. A short time ago, a 
keeper discovered that the king cobra was 
practically blinded by layers of membrane, 
left on the snake’s eyes after it had shed its 
skin. Dr. Ditmars decided to operate. Cau- 
tiously he coaxed and prodded the deadly rep- 
tile into a small, screened cage. An attendant 
warily pushed a stick through the screen and 
pinned the snake’s head against the side of the 
box. The long, green body writhed and 
threshed like a snapping whip while the doc- 
tor deftly stripped off the tough gray eye 
scales with a long pair of forceps. 


IGHTS, accidents, and overfeeding are the 

main causes of sickness and injury at the 
zoo, but hospital authorities fear an epidemic 
more than anything else. That is why dogs 
are not allowed in the park; some of them 
might be carriers of distemper. Cats also are 
taboo because they might bring enteritis, an 
infectious sickness that easily spreads to pan- 
thers, pumas, ocelots, and other members of 
the cat family. At one time the orang-utans 
were stricken by a violent epidemic of diar- 
rhea, a disease of the intestines. Doctors could 
not locate the cause of the dread malady until 
an autopsy on a dead orang-utan showed that 
germs given the animals by tortoises, then lo- 
cated in the same building, were causing the 
scourge. The germs were not injurious to the 
tortoises, so the two groups were quickly sep- 
arated and the epidemic brought under control. 
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POCKET 
RADIO 


$2.99 


COMPLETE 
POSTPAID 


Fits in any smal! pocket easily. Weighs only 40zs. as shown. Comes in 
Beautiful colors (Red, Silver, Blue, Green). No tubes, batteries, or 
electrical connections needed! Nothing to wear orneed replac ement— 
willlastfor years—only one moving part! Separatesand receives broad- 
cast stations with beautiful clear tone. Ban e up to 50 miles—MUC a 
GREATER under good ronditione es tle static ori piste renc 
Can beusedby AN NYC ONE RE! NO CRYSTALSTO ADJU STi 
Absolutely complete - Fy eet poet instructions to use while 
in aes hotels, autos > wren — = Meveles, at home or any place 
you may be. > CO SPIED ps—takes only a second to 
commact? THOUSANDS OF OF “SATIS 1B. OWNERS. =SE ARE 
FACTS! Send only. ur “wa o pay Pe an $1. plus postage on ar- 
rival or send $2.99 Check). Ideal cite Guaranteed. 
ORDER NOW! Genes saneess Bbc extra.) (State color wanted.) 


TINYTONE RADIO CO., Dept. PS-3, KEARNEY, NEBR. 
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Grow Mushrooms in cellar, shed. Exclu- 
sive new process. Bigger, better, quicker 
crops. More money for you! 
Enormous new demand. We buy 
mushrorms. “Write for book. 


AMERICAN MUSHROOM 
‘INDUSTRIES, LTD. Dept. 519, Toronto, Ont. 


.. Learn Profitable Profession 
S Wem eRe oe a Cs 


, Salaries of Men and Women in the Snpatenton pro- 
\ fession of Swedish Massage run as hi 0 to 
Fi per week but voery clone yo So or t eirown of- 
ces. Large incomes hospitals, sani- 
tariums, clubs and private e pationts come to those 

who qualify throug! Lone training. Reduc- 
alone offers rich rewards for specia!- 
ists. Anatomy charts and Koa pe are 
given with our course. Writefor details 







500, 





>) __ National College of Massage & 
Physio - Therapy. 20 N. Ashiand 
Avenue, Dept. 379, Chicago, Ill. 








with this 


WONDERFUL 
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or side line, part or fall time. Opens big, new market. 
WRITE—get d for exclusive territory. Hurry! 


Justrite Mfg. Co., 2061 Southport, Dept. 13-63, Chicago 











Always mention PopuLAar SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 


“We Start You in Business”’ 


The Plastex Industry needs manufacturers on smal! 
scale and for big production of Art Goods, Novelties. 
Souvenirs, etc. in Plastex and Marble imitation. Ex- 
perience unnecessary. 5c material makes $1 articles 
Rubber moulds furnished for speed production. Smal! 
investment brings big returns. Interesting booklet 
mailed free. Plastex Industries, Dept. 2, 1085 Wash- 
ington Avenue, New York, N. Y. 











ITALIAN ACCORDIONS 


of ALL TYPES. Hand made, best 
quality at Lowest Prices. WE DO 
S REPAIRS. Used accordions taken 
=i in trade. Satisfaction Guaranteed. 


Free Accordion Lessons 


ITALIAN ACCORDION CO. 
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323 W. Polk St.,Dept.R, Chicago 
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CHEMICALS 


C. P. Grade= 
Generous Quantities 


_ containers—unconditionally guarant 5c 


fully illustrated valuable cata- 
logs regularly sold for 25c. 
Equip a complete home labo- 
ratory with chemicals, instruments and apparatus. 
—New bargains! New prices! Save real money. 
Send 3c for postage. 
KEMKIT CHEMICAL CORP. 
135-A Johnson St. Brooklyn, N. Y. 




















Science Supplies 


Put your leisure time to profitable and 


interesting use by delving into the 
sciences. You need very little equip- 
ment for chemical or biological experiments that 
can be performed in your own home. Send 10c 
for our 32 page illustrated catalog listing supplies 
of the same quality as we furnish to schools and 
colleges—at our school prices. 


New York Scientific Supply Co. 
Dept. 10, 111 East 22nd St., New York, N. Y. 





SWOT 


= 
~; 
\Y 








AMAZE elt it FRIENDS/ 


BE POPULAR—LEARN TO ENTERTAIN. No skill re- 
quired. The famous ‘‘Book of 1000 Wonders’’ and “50 
Mysteries of Magic’’ explain and describe hundreds of 
amazing Tricks you can Pocket, Parlor and Stage 
Tricks; Escapes, Mindreading, Spooky Stunts, etc. 
Both hooks, containing over 500 illustrations, bound 
under one cover, postpaid only 10c. Write today! 


LYLE DOUGLAS, Station A-12, Dallas, Texas 





New Adding Machine 
Fits Vest Pocket! 


Adds, subtracts, and multiplies, like $300 
machine—yet it costs only $2.95. Weighs 
only 4 ounces. Not a toy—guaranteed 
workmanship. Perfectly accurate, light- 
ning fast. Sells on sight to business 
men, storekeepers, homes—all who use 
figures. 

Write at once for Free 

Sam ple Offer and moe AGENTS 
ey-Making Plan. 100% Profit ! 
C. M. Cleary, Dept. 82, 303 W.Menree St., Chicage 












CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send 3¢ for Catalog CP1 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 
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—=MAN IN EACH TOWN— 


Cc Plate Auto Parts, Reflectors, Bathroom 
Fixtures, Refinish Beds, Mirrors, Chande- 
liers, by new method; no capital or expe- 
rience required. Simple plan of manufac- 
turing at home starts you in big money 
making business. Outfit furnished. Free 
particulars and proofs. 

GUNMETAL CO., Ave.F, Decatur, Ill. 

















BECOME AN EXPERT 


ACCOUNTANT 


7 8,000 Cer 000 to $15,000 a year. 
000 Certified Public Account. 
ane in the 0. 8. We train youth at ae fime for CA. 


annecessary. nbs sere of the Ament See ari A’ :. 
for free book, Pr 
LaSalle Extension University, Dept. 383-H, ‘Chicago 


The School That Has Trained Over 1,200 C. P. A.'s 














HOME EXPERIMENTS WITH 
SULPHUR DIOXIDE 


(Continued from page 53) 


ties of plant and animal (organic) substances, 
such as wood pulp, wool, silk, and straw are 
bleached annually by this reducing action of 
sulphur dioxide. The bleaching effect of this 
chemical is less injurious to organic structures 
than chlorine and its compounds. 

Along with its bleaching action, sulphur di- 
oxide is also a preservative due to the fact 
that it readily unites with water, forming sul- 
phurous acid. When added to canned or bot- 
tled foods, the sulphurous acid destroys or 
prevents the growth of molds and other or- 
ganisms. Its use for this purpose is limited, 
however, by Government regulations because 
its effect on the persons eating the preserved 
foods might be injurious to them also. 

Molasses and preserved cherries, properly 
labeled to indicate the use of a preservative, 
are the main foods having this form of pres- 
ervation today. 


ULPHUR dioxide also exists in the atmos- 
phere of our cities and big manufacturing 
centers. When soft coal, which contains sul- 
phur compounds, ‘is burned, these compounds 
break up and one of the gases formed is sul- 
phur dioxide. As we have seen before, this gas 
will unite with moisture whenever it gets a 
chance, forming sulphurous acid. Some of this 
acid in the air becomes further oxidized to 
sulphuric acid and these two acids combined 
do much damage to the respiratory organs of 
people who live in these locations as well as 
to outside metal work. 

Beautiful crystals of copper sulphate can be 
recovered from the gas-generating flask after 
you have completed your experiments with 
sulphur dioxide. Any sulphuric acid that has 
not reacted with the copper may be removed 
by heating the liquid in the flask with addi- 
tional piéces of copper, or with black copper 
oxide (cupric oxide). Filter the resulting solu- 
tion and allow it to crystallize in a warm 
place. The crystals that you will obtain may 
be bottled, labeled “copper sulphate,” and kept 
for use in future experiments that call for this 
chemical. 


AVERAGE PERSON IS 
POOR JUDGE OF TIME 


“How long is a minute?” To answer this 
Guestion, 125 persons recently made an inter- 
esting time test at the Presbyterian Hospital 
in New York. In turn, each person was asked 
to strike a gong, wait until he believed that 
exactly one minute had passed, and then strike 
the gong again. The average estimate of the 
length of a minute was thirty-five seconds. The 
experiment not only showed the average per- 
son a poor judge of time but also contradicted 
the theory, sometimes advanced, that a per- 
son’s pulse beat controls his time sense. In this 
test there appeared to be no direct relation be- 
tween an individual’s pulse and his estimate of 
a given period of time. 


URGE SEPARATED LANES 
FOR MOTOR HIGHWAYS 


ApvocaTING construction of highways that 
provide separated lanes for cars traveling in 
opposite directions, the National Research 
Council points out that on forty miles of road, 
carrying 1,000 cars per hour each way, there 
will be about 1,000,000 meetings of cars every 
hour. The number of such hazards encoun- 
tered in the course of a year, if calculated, 
would amount to a staggering astronomical 
figure. On a twenty-foot roadway, cars com- 
monly pass within. two feet of each other, at 
speeds that would cause certain fatalities in 
case of a collision. The wonder is, the Council 
declares, that any of us survive. 
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CHARLES ATLAS 
“The World's Most Perfectly Developed Man" 


If You Had Only 
10 Days to Live 


Suppose the doctors told you that you had only 
ten days more to live! What would you give to 
have another ten YEARS of gloriously healthy 
life? “Anything in the world!’’, you would say. 
But, unfortunately, it would then be too late. 
NOW, while you still have many years more to 
live, is the time to fortify yourself against later 
troubles. How can you do it? 


CONSTIPATION — 
the Plague of the World 


One of the most common ailments today is 
Constipation. It is so common that many people 
do not realize the serious results of it. Just think 
what would happen if the sewers of any city 
were clogged and did not drain out daily. Disease 
and death would break out everywhere! That is 
exactly what begins to happen in your system 
when you are chronically constipated. Yet to 
end Constipation is not very difficult providing 
you have no organic ailment. 


Nine Out of Ten People 
Can Be Relieved 


My records show that I have helped relieve of 
Constipation nine out of ten of my clients. My 
method of body building tones up your entire sys- 
tem—actually overhauling your body. I give ex- 
ercise and life to those numerous little-used mus- 
cles in your body that in later years would begin 
to shrivel up and atrophy. I do not believe in 
any weights, springs or other old-fashioned, dan- 
gerous methods. My system of Dynamic-Tension 
is natural and effective. And results are guar- 
anteed. 


Get My Free Book 


To you who are interested in adding years of health 
and happiness to your life I would like to send a copy 
of my book telling how I have helped over 40,000 
people throughout the world. 


Some of these people were run-down, nervous and consti- 
pated. I showed them how to be able to enjoy the many 
pleasures of life. They got rid of their “‘bay windows’’. 
They felt the surge of new vigor flowing through their 
systems. Their new health and strength helps to resist the 
attack of disease. They have actually added many years to 
their lives. They write to me and say ‘‘I now feel like 
a NEW MAN!” 


Don't you think this is worth investigat- 
ing? Just write your name and address 
carefully on the coupon below and I shall 
immediately send you a copy of my book, & 
“EVERLASTING HEALTH ANDF 
STRENGTH” and full particulars. Of 
course this places you under no obliga- £ 
tion. Charles Atlas, Ltd., Dept. IC, 
115 East 23rd Street, New York City. 














CHARLES ATLAS, Ltd.. Dent. 1c 
115 East 23rd Street, New York, 


Pleas e send me, without obligation, 
“Everlasting Health and Strength.’ 


your FREE book, 


Name. 





Address 





City. State 
© 1936 C. A., Ltd. 
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OLD KING COLE 


iS A MERRY OLD SOUL 

NOW THAT HE EATS ROAST BEEF... 
HE HAS HIS TUMS 

IF HEARTBURN COMES... 

THEY GIVE HIM QUICK RELIEF! 


LEARN HOW TO EAT 
FAVORITE FOODS 


Without Heartburn . . . Gas . . . Sour Stomach 


M2 the test that has switched millions to 
Tums. Munch 3 or 4 of them after ee | 

a meal of your favorite foods or when too muc 
smoking, hasty eating, last night’s party or 
some other cause has brought on acid indi- 
estion, sour stomach, as, | Iching or heart- 
urn. See how food “ta * vanish. You are 
not taking any harsh ties which physicians 
say may increase the tendency toward acid 
indigestion. Instead a wonderful antacid that 
dissolves only enough to correct stomach acid. 


FOR THE TUAMY 
= Shine 
| gece @ 














TUMS ARE 
ANTACID .. 
NOTA LAXATIVE 


FREE Beautiful five-color 1936 Calendar-Thermometer. Also 


HANDY TO CARRY 





® samples of yome and NR. Send stamp for king and 
® postage to A. H. Lewis Co., Dept. 16C-51, St Lou is, Mo. 




















UNPATENTED IDEAS 


CAN BE SOLD 


We tell you how and —_ you make the sale. 

Particulars, with list of manufacturers and 

wanted inventions, sont. free on request. 
Write W. T. Greene 

921 Barrister Bldg. Washington, D. C. 

























PATENTS—TRADE MARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 


Form, “Evidence of Conception”’ and instructions, 
“How to Establish Your Rights’’—F REE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D. C. 










































INVENTORS 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK =m 
HOW TO OBTAIN A PATENT, 


written by a Former Member of the 
Examining Corps (1922-24) of the U.S. 
Patent Office. If you want to profit by 
your idea, you should take steps to apply for a U. S. 
Patent at once. Your first step is to get this Free Book. 









This interesting illustrated book contains valuable in- 
formation you should have. It tells you fully how to 
obtain a patent on your idea in the re way. With 
this Free Book you will also receive ‘Record of In- 
vention’’ form on which you can easily vesend your idea. 
Personal and Confidential Service: Your case will be 
personally handled only by a Registered Patent At- 


torney who is also a Former Member of the Examining 
Corps of the U. S. Patent Office. All communications 
will be strictly confidential. 


MAIL COUPON TODAY for FREE PATENT BOOK 
and RECORD OF INVENTION Form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 
1638 Woolworth Bidg., Dept. 36-C, New York 

MILLER BUILDING, DEPT. 36-C, WASHINGTON, D. C. i 
j Please send me your Free poet an ete’ to Obtain a Pat- : 













ent,’’ and *‘Record of Invention 


1 NAME 





{ | are 
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WORLD’S CRAZIEST JOBS 
MAKE MOVIES REALISTIC 


(Continued from page 38) 


granular form on lead sheets, two to three 
ounces being reclaimed from each thousand 
feet. This granular silver goes to the foundry 
and is smelted in blast furnaces to remove all 
foreign matter. At a cost of $1,000, a large 
studio can recover $20,000 worth of silver 
every year. 

One of the most remarkable organizations 
in the world is a group of professional soldiers 
who hope they never will fire a real cartridge. 
In the trappings of British Tommies, German 
infantrymen, Anzacs, Scottish highlanders, or 
American doughboys, the “Military Picture 
Players” appear in many dramas involving 
war and threats of war. Carl Voss and Walter 
Vogler recruited 150 former soldiers eleven 
years ago, and with them provide the military 
atmosphere for any kind of scene. Voss and 
Vogler drill the men regularly, discipline them, 
and guarantee they’ll commit no tactical er- 
rors. An assistant teaches the manual of arms 
in nine languages, to make foreign scenes 
realistic. 


CIENTIFIC advances constantly provide 

new jobs, both for old-timers and for new- 
comers who have become skilled in particular 
lines. With the improvement of three-color 
photography, there has come a demand for 
“still” photographs of well-known stars in 
color. Now, experts record the features and 
principal costumes of al! stars. 

These do not represent all the unusual pur- 
suits of Hollywood’s unknowns, not by any 
means. Suppose we skim through a few more. 
Charles Waldron earns his livelihood by 
standing in a quiet, sound-proofed room and 
imitating various birds with his voice, notably 
parrots, chickens, canaries, and ducks. Later, 
his voice is “dubbed” in on the film wherever 
a bird opens its mouth to squawk, cackle, 
trill, or quack. Marvin C. Bradley, World War 
officer and now a major in California’s Na- 
tional Guard, learned that his military expe- 
rience could be turned to profit. He rents 
army trucks and uniforms to the studios, and 
occasionally furnishes a battalion of troops. 

Orrin Cannon trains falcons and directs 
them. James S. Stembridge has collected hun- 
dreds of guns, knives, and scimitars which rep- 
resent the history of personal combat through 
the ages. Their rentals provide his living. 
When not acting as an extra, John Piccori 
sounds the muezzin’s call to the followers of 
Mohammed as background for Oriental pic- 
tures. Grace Yearsley has collected, on records 
and film, hundreds of varieties of groans, 
yelps, laughs, squawks, and growls—which 
she rents for insertion in scenes calling for 
outlandish sounds. 


COULD go on. One woman weighs chorus 

girls; a man is detailed to search for scenic 
clouds as background for outdoor scenes; an- 
other launders expensive bridge cards. Wini- 
fred McPhee, a wardrobe worker, keeps ac- 
curate check on the weight and girth of all 
stars at her studio, and maintains dummies 
duplicating them in size by adding or remov- 
ing layers of cloth as each star gains or loses 
weight. Thus she can produce costumes which 
fit the various actors and actresses without 
personal fittings. 

Were you permitted to explore the sound 
stages and workshops of Hollywood’s film 
factories, the chances are you would find some 
of these people hard at work, seriously con- 
tributing their odd bits to the production of 
the 700-odd pictures that flow yearly in a 
never-ending stream to the ends of the earth. 
Strange tasks, some of these, yet all are per- 
formed to the one aim of bringing realism and 
authenticity to the screen—and each one is 
essential for the attainment of that perfection 
which the modern movies seek. 


MYSTERY PIG! 





A BIG LAUGH 


Mysterious! Everyone will wonder what makes the mystery 
pig wiggle . . . he twists his snout, blinks eyes, wiggles 
ears and wags tail without any mechanical contrivance or 
human aid. Hours of fun watching Mr. Pig do his stuff. 
Great for parties for men, women and young folks. Fool 
your friends . . . they'll wonder what makes it work. They 
can’t tell unless you reveal secret. Nothing to get out of 
order. Lasts indefinitely. Fits in vest pocket or - se. 
SEND 30c or $1. FOR 4 (oaae4 35¢ EA. 3 FOR $1.) 
U. S. MONEY ONLY—STAMPS NOT ACCEPTED. 
Money back if not 100% satisfied. Order today. You 
never saw anything like it. It's the newest invention 
novelty of the day. Aggy A amen Dept. 203, Box 35, 
Ft. Hamilton, Brooklyn, N. 





My Personal 
service assures 
strictest confi- 
dence on all 


our patent 

PERSONAL SERVICE jae Bing Send 

me a model or 

drawing, or sketch and description of your invention, and 

$5.00. I will make a search and report promptly as to its pat- 

entability and send you a copy of my 72-page booklet. Or, if 

you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 


L. F. Randolph, 340 Victor Bidg., Washington, D. C. 








Take Out Your Own Patents 


Pay only patent office fees. Valuable manual by Ray- 

mond F. Yates tells how to write patent claims, pre- 

pare drawings, make searches, etc. Invaluable in 

— inventor of a strong patent, whether taken 

ai it. by himself or his attorney. Postpaid, complete 
; with all legal forms, $1.00. 


LIST OF NEEDED INVENTIONS FREE! 


Don’t waste time on inventions the public does not 
4 want. Write for free list of needed inventions with 
. ona dy of books every inventor and mechanic 
shou 


Donley Publishing Co., 509 Fifth Ave.,Dept. S-3,New York, N.Y. 





Inventions Promoted 


Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 











Print YourOwn 


Cards, Stationery, Advertising, 
labels, paper, circulars, ta ags,. ete. 
i 


Save money and time. Sold direct 
from factory or. Presses $11 
up. Power $149. Dopopular raised 


printing like engraving with any 


~~ s -. of our presses. 
x ‘TW res Print for Others, Big Profits. 
Ox (gee Pays for itself in a short time. 
SLES sy rules sent. Write for free 
catalog of outfits and all details. 


SS AEAESISED The Kelsey Co., C-33, Meriden, Conn. 





BE A PILOT—FLY A SHIP 


If you are stumped at the high cost of training to 
qualify fora license and a good futurein Aviation, 
write, enclosing stamp, for information on our 


APPRENTICE PLAN 
Mechanix Universal Aviation Service, Inc. 











Strathmoor Sta. Dept. H Detroit, Mich. 
BIG LEADER “"Sicur™ 






GenuineLeatherTies eto Yy 
For Men and Boys 

' Look like silk. Durable . won’t wrinkle. Cleaned 

| with a damp cloth. 40 vfenutital patterns. 

» NOTE: We Dre the ori and f Ss; 
DO NOT BE MISLED. 

Be independent; have your own business. Big profits, 

repeat orders. Youngman sold 23 one nightafterschool. 

No sales ability nee: a Send 50c or stamps for sample 

and kit. Information f: 


CENTURY TIE CO., Beet: 2345 w. Grand 























AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
a them on stores and office windows. 

normousdemand, largeprofits, Paul Clark 
says: smallest day $28.70. R. L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 


METALLIC LETTER CO., 437 N. Clark Street, Chicago 
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GUS SAYS: GIVE YOUR 
BATTERY A CHANCE 


(Continued from page 58) 


ignition circuit and lights. I'll disconnect it, 
and we'll hook up those three dry cells in that 
circuit in series just as you've got ’em. 

“This time,” he grinned, “we'll send a boy 
on a boy’s errand. Those dry cells couldn’t 
possibly work in the starter-motor circuit 
where a man-size current has to flow, but 
they'll serve to pep up the ignition voltage 
where there’s only a little-boy current needed. 

“You see, when you step on the starter but- 
ton and you’ve got a combination like this— 
ice-cold motor and an old battery—the heavy 
drain of current on the weakened battery 
pulls down the voltage so there isn’t enough 
left to force current through the ignition coil 
and make a hot spark. Putting those dry cells 
in the circuit will add voltage where it’s 
needed, and the motor ought to start.” 


US reached in and shoved the starter but- 

ton to the floor with a huge thumb. The 
starter motor clanked into gear and the en- 
gine groaned over a couple of times to the 
accompaniment of a swishing noise as the 
choke forced raw gas into the cylinders. Then 
the engine took hold and started off in fine 
style. 

“We'll keep it running till it warms up a 
bit,” said Gus, “then we'll have to stop it and 
take those dry cells out of the circuit. They 
wouldn’t last long on that service. Of course, 
if you say so, we can stow them under the seat 
and connect them with a single-pole double- 
throw switch so you can switch them in to 
ease the starting on cold mornings—only I’d 
suggest that you put in three new dry cells.” 

“Fine idea!” Simpson agreed. “By the way, 
Gus, why is it that an old storage battery 
won’t give so much current as a new one? 
Seems to me, the more the battery is used, the 
easier the current ought to slip through it—get 
sort of broken in, like a bearing.” 

Gus chuckled. “You're getting a chemical 
action mixed with a mechanical one,” he ex- 
plained. ‘If electric current were something 
solid, like a piston sliding in a cylinder, you 
could expect it to work better as it was used. 
But a better comparison for a battery would 
be water flowing through a pipe. You know 
how, when you move into a new house, the 
water runs fast from any faucet. A few years 
later, it runs a lot slower, because the inside 
of the pipe has rusted and partly closed up. 

“In a storage battery there isn’t any rust, 
of course, but there’s something that has about 
the same effect. That’s called sulphate. It 
gradually forms on the surface and in the 
pores of the plates and keeps the current from 
getting at the active material in them.” 


AN’T that be cleaned off, as you clean 
out a clogged pipe?” Simpson asked. 
“Very often, a long, slow charging will get 
rid of a good part of it,’ Gus replied. “But 
the trouble is, by the time the plates get badly 
sulphated, a lot of other things have begun to 
happen in the battery that don’t improve it 
any. The insulators between the plates begin 
to break down; active material in the plates 
begins to shed and settle to form a thick 
sludge in the bottom of the cells, and the bat- 
tery gets to leaking current internally—so 
badly that if the car is left without use for a 
couple of weeks you can’t start it at all.” 

“Wouldn't it pay to have the battery over- 
hauled every six months or so to get rid of 
those troubles?” Simpson suggested. 

“Tt isn’t worth while. No matter how care- 
fully you treat an auto battery, it won’t last 
more than two or three years at the outside, 
and with the price of new batteries so low, 
the best bet is to get a new one at the first 
sign of trouble. Once a battery starts to go 
bad, it gets to the hopeless stage pretty quick, 
no matter how much you baby it.” 
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INTERESTING INVENTIONS 


An Early Revolver 


This early Colt revolv- 
er was patented in 1836. 
Samuel Colt, its originator, was known 
as the boy inventor. While still a lad 
he ran away to sea and whittled the 
first model of a repeating fire-arm out 
of wood during his leisure moments on 
shipboard. Colt was persevering. Three 
years later, in 1839, he had made im- 
provements to produce the second re- 
volver shown here. It was used in the 
Mexican War with excellent effect. 
By 1852, Colt had the largest fire- 
arms factory in the world. Colt died 
a very wealthy man. 











RUSH THIS COUPON 






















Write for these Books 


a 

Receivep your book, ‘Patent Protection’,’ 
writes an inventor, ‘“‘and I am only sorry that I did 
not have the information contained hesia some 
thirty vears ago. I have been _ unfortunate 
enough through my ignorance to lose out in at 
least three major instances where understand- 
ing would have helped immeasurably.” 
Every inventor should realize one thing. Ignorance 
is dangerous, where Patent matters are concerned. 
The easiest way for an inventor to lose his rights, his 
possible profits is to do nothing because he doesn’t 
know WHAT TO DO. That is why inventors by 
the hundred have welcomed the books shown here. 
They tell them WHAT TO DO. Their facts are 
valuable, often vital. They may be the means of 
saving money, saving time, and most important, sav- 
ing later disappointment. 


Can You Answer these Questions? 


How the Patent Laws protect an inventor? What 
is the first simple step to take to establish a claim to 
an invention? What kind of a sketch or drawing 
is neéded? When is a model needed? What can an 
inventor do to secure financial assistance? Why a 
Patent is necessary? What can be Patented? What 
a competent Patent Attorney can do for you? What 
will it cost? What is the preliminary search 
and why it is important? 

These and other questions are answered 
in our 48- -page book of facts, ‘Patent Pro- 
tection.”” Also it shows interesting inven- 
tions, 115 mechanical movements, views of 
the U.S. Patent Office, and much more. We 
gladly send the book with our compliments 
to serious, interested men. 


How We Help Inventors 


For thirty-seven years—more than a third of 
4 a century—it has been our business to help 
/] inventors. We have represented THOUSANDS 
7 of them in their dealings with the U. S. Patent 
Office. We answer questions. We study each de- 
vice to bring out its best Patentable possibilities; 
we often dissuade inventors who might have gone 
ahead with inventions which could not possibly 
have been protected. By carefully developed 
methods, we try to keep expense at a minimum. 
We arrange deferred payments when needed. 


A New Book About Selling Inventions 


There are two sides to every inventive success: 
The inventive side and the commercial side. 
good invention, poorly handled, can prove a fail- 
ure commercially. An ordinary invention, prop- 
erly handled, can be made a money- -maker. Ina 
NEW special booklet, just published, we give 
you some suggestions on ‘‘When and How to Sell 
an Invention”’ j Senctor, hints on the commercial 
side of inventing. We'll send this new booklet 
FREE along with ‘Patent Protection’. Use 
the “en A wane Do that now, while you have 
it in mind 


Ey VICTOR Co 
vans € Co. 
Registered Patent Attorneys, 

Main Office: 710-C, Victor Building, 


Washington, D. C. 


r Offi 1640-C Conway Bid; 007-C Woolworth Bidg. 
by York: 614 -C Empire Bidg., itesbureh: ‘010. C Hobart Bidg., don 
Francisco; 736-C Security Bidg., Los Ang 


Kindly send me a FREE copy of your book, ‘‘ Patent Protection id also 
your special booklet of Suggestions on When and ow to goody om Invention. 
(Same books can be secured from branch office nearest y 
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{XN THE usual method of laying out the stud- 
ding for frame buildings, the bottom plate 
is spiked down and the top plate is laid on top, 
so that the edges of both can be marked at the 
same time. The position of one stud being 
located, the others are marked 
successively by resting the tongue 
of the square on the floor while 
the pencil is guided along the 
edges of the blade. However, 
the width of the tongue covers the 
edge of the lower plate, with the 
result that it receives only one 
mark unless the square is shifted 
to make the second mark. 

A much better method, which 
almost doubles the speed of lay- 
ing out, is to cut off the blade of 
an old square to project 3% in., 
and use the tool like a try-square, 
with the tongue resting on the 
top plate. Both sides of the stud 
can be marked on both plates 
from one position, and in addi- 


This is the usual method of laying 
out studding, but it t»kes longer 


tion the square can be accurately 
placed in a shorter time than with 
the old method. 

The illustration above shows the 
ordinary method for purposes of 


The blade of an old steel square is cut off so as to project only ) 
comparison.—Epwin M. Love. 


3% in. The tool is then used like a try-square to mark for studs 


SPECTACLE FRAMES SUPPORT MAGNIFIER 


MICROSCOPE and telescope eyepieces 


PHOTO TITLES PRINTED 
FROM TRANSPARENCIES 


Ir you wish to print titles, notations, 
identifying numbers, or other data on your 
photographs, yet do not wish to alter the 
film by writing on it directly, place the 
lettering on a sheet of cellulose wrapping 
material slightly larger than the negative, 
as illustrated above. Print or write the 
title carefully on it with black India ink. 
Then set the transparency, reversed, over 
the negative in the printing frame. to 
print the lettering in white—K. M. 


ENLARGING WITH 
A RUBBER-BAND 
PANTOGRAPH 


WHEN you wish to en- 
large or reduce a draw- 
ing and a regular wooden 
pantograph is not at hand, try 
the simple method illustrated. 
All you need is a rubber band, 
a pushpin, and a small piece 
of celluloid. Cut the band in- 
to two parts, one longer than 
the other, and tie each to 
holes in the celluloid. Tie 
loops in the free ends of the 
rubber bands, one to be held 
to the drawing board with a 
pushpin, and the other to be slipped over 
the end of a pencil as shown. 

In use, the pencil is moved over the 
paper in such a way that an ink dot on the 
celluloid is passed over every line of the 
picture to be enlarged. The size of the 
enlargement is determined by the length 
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and the common tripod magnifiers 
have long been used for microscopic work 
where a large field of view with medium 
magnification is desired. By the simple 
expedient of mounting the eyepiece in a 
ten-cent spectacle frame, both the oper- 
ator’s hands are freed for use in manipu- 
lating or dissecting the specimen. The 
correct lighting condition is always avail- 
able, and specimens of every conceivable 
size and shape can be examined. 

Celluloid frames with circular glasses 
should be selected, and one or both of the 
glasses removed. Adhesive tape or a nar- 
row strip of rubber cut from an old inner 
tube should be wrapped around the eye- 
piece to be used so that it will fit very 
snugly in the frame. 

If frames cannot be found of the correct 
size and shape, they can easily be made to 
fit by placing them in boiling water for a 
few seconds and then gently bending them 
while still hot—L. C. PELtrer. 











The pencil is moved so that the dot on the celluloid con- 
nector passes over each line of the picture being enlarged 


of the rubber bands and the distance be- 
tween the drawings. A few minutes’ prac- 
tice is all that is required to enable any 
one to do reasonably accurate work by 
this method. School children will find it 
an easy way to make enlargements of 
maps and diagrams.—CLiFFrorpD LEESTMA. 


HARDWOOD GAUGE BLOCK 
FOR TESTING TENONS 


For testing the tenons used in joining 
furniture and other cabinetwork, whether 
they are cut by hand or with a tenoning 
machine, it is a convenience in any wood- 
working shop to have a gauge like that 
illustrated below. This testing block is 
merely a piece of hardwood of about the 
dimensions indicated with a number of 
mortises of assorted sizes.—JOHN BORDEN. 


HOLE FOR 
HANGING 
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